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A New and Ealy GUIDE to 


The Us: of the GLOBES; 


AND THE 


Rudiments of Geography. 


WHEREIN 
T he Knowledge of the Heavens and EarTa is made eaſy 
to the meaneit Capacity: Firit, by giving a conciſe. 
Account of the Four Quarters of the World, with the 
Diſtance and Situation of the principal Iſlands, and in- 
land Places; and Sccondly, by the Solution of upwards 
of Seventy uſcful Problems, in Gegraph „ Aſtronomy, 
Navigation, and Dialling. 
In which are inſerted 


Four uſeful TABLES. 


J. Shews the Latitude of the III. Shews where every Climate 


principal Places, aud their ends, with the Length of the 
Longitude from the Meridian longeſt Day -at the End of 
of London. | each, 

II. Shews the Number of Miles IV. Shews the Right Aſcenſion, 
contained in a Degree of Lon- i Declination, Latitude, and Lon- 
gitude, at every Degree of Þ gitude of the moſt eminent 
Latitude. fixed Stars. | 


To the whole are ſubjoined 
5 „A A P PE ND IX: 

| Containing a ſhort Account of the SoLAR SYSTEM; and 
| of the ComeTs and FIXED STARS: | 

CCC 
Exhibiting a brief View of the Figure and Magnitude of 
the Earth, of the Nature of the Atmoſphere, of the Theory 
of the Tides, and a conciſe Syſtem of Chronology, 

By. DANIEL FENNING, 


— 


_The SEVENTH EDITION, 


ye — 


CORRECTED AND nene ir | | 85 
JOSEPH. MOON, MarnevaTiCian, SALISBURY. 


In this Edition. is inſerted a VIEW of the CorERNICANnGEr Taus 
SYSTEM of the UNIVERSE), and the Cos: E8TIAL GLOBE, neatly 
Engraved, | | 


— —— — — — — — — 
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DEDICATION. 


To all public Tutors and Lovers of Mathe- 
matical Learning, eſpecially thoſe that I 
have had the Honour to inſiruct. 


HE Study of the Uſe of the Globes 
is now become very common among 
Gentlemen, in compariſon of what it was 
ſome few years ago. There are Numbers 
that cannot bear the Thought of going 
through a tedious and regular Courſe of 
Geometry, Trigonometry, Algebra, Kc. 
yet find a great Pleaſure in learning upon 
the Globes; and this I 1 imagine 18 becauſe 
the Knowledge of them is fo readily at- 
tained, Nothing is eaſter than practical 
Geography, commonly called The Uſe of 
the Globes, becauſe no other Branch of 
_ Learning is previouſly neceſſary. He that 
can read Well, may arrive at the Knowledge 
of them almoſt as ſoon as another that 1 18 
well acquainted with Figures. 
Some of you may think it a Preſump- 
tion in me to publiſh a Book upon the 


i i 


* 


F_- DEDICATION. 


Uſe of the Globes, when ſo many are 


already extant upon the ſame Subject, and 


eſpecially as Dr. Harris's is ſo much uſed: 

But many of you may remember I have 
been obliged to explain him to you; and 
you have "owned he is not ſo clear in many 


of the Problems as could be withed. Be- 


ſides, his is a general Treatiſe of the 
Rudiments of Aſtronomy, mixt with the 
Uſe of the Globes; but this little 'T'ra&, 


except in the Appendix, treats of nothing 


of that ſort, but goes through a Series 


of Problems (as you will ſee more parti- 


cularly in the Preface) Step by Step; and 


as every Problem has an Anſwer, you can- 


not be at a Lois to know when you are 


right. 


As I have endeavoured to render it both 
eaſy and uſeful in all public Academies, 


&c. as well as to private Gentlemen, you 
will, no Doubt, excuſe ſome few Errors; 
and in giving it a kind Reception you 
will do me great Honour, and very much 


obj! ige, 
Your humble Servant, 


D. FenninG. 


ſerviceable to the Public; and if every Au- 


KIND READER, 


Here preſent you with a ſmall Treatiſe of 
Geography, and IL he Uſe of the Globes. 
The Geographical Part, you may natural- 


ly tuppole, I borrowed fr om different Au- 
taors, who, no doubt, were obliged in the 


ſame Manner to borrow. their Accounts 
from previous Publications: And this is 


always allowable in Hiſtory, though aot in 
every part of Learning. 


Beſides, many Hundreds may happen to 
light on one Book, who may never ſee ano- 
ther on the fire Subject ; therefore a 
Number of Books can never fail of being | 


thor raakes but an Improvement in what 


he takes in Hand, he does well, and the 


Reader is in ſome Meaſure obliged to him. 
It may be aſked what improvements can be 
made here, fince there are ſo many lar ge 


Volumes upon the Subject, and theſe Writ- 


ten by the moſt eminent Authors? 1 an- 
fer, that a my Knowledge is net ſuffici- 
ent, ſo my Intention never could be to give 


9443 a bet- 


Gordon ſays 


vi | PREFACE. 


4 better Account of Things than they 5 
dene. But the point in Hand i 18, ber 
I tave not drawn the Work into a narrower 


Ce mpals, ſo as not to burthen the Me- 


mory, and yet, at the ſame Time, made it 


io d.ftin& as to convey a clear and ſatisfac- 


tory Idea of what is both neceſſary and 
ulcful to every common Keader. If Ihave 


in- any Reſpect done this, I have done as 


m. ch in the Geographical Part as I 1ntend- 


ey, and more; for my Deſign at firſt was 


only to tieat of the Deſcription and Uſe of 


the Globes; therefore, I hope, if any Er- 


rors have crept into the firſt Part, 
will be pardoned, For 1 
Some Authors differ from others. 
„that the Metropolis of Mary- 
land is Baltimore, in Honour of Lord Balti- 


they 


more; but Taylor and Dampier ſay Anna— 
polis Royal is the Capital. — Which of 
theſe is right, I cannot determine; only 
this I fay, that Gordon ſeems to be right 

according to Hiſtory, and Taylor accord- : 
ing to Cuſtom ; becauſe Annapolis-Royal 
18 the chief Place of Traffic and Buſineſs. 
But I leave this to better 


now give ſome Account of the Work 1 112 
general. 


Dialogue I. II. III. and IV. Contain a 
ſhort 


Thus 
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ſhort and eaſy Account of the Situation of 
the principal Places in the known World, 

with their Diſtance from London, in an 
Arch of a great Circle. 

Dial. V. "and' VI. Contain a general 2 
ſcription of the Globes, with the Nature 
and Property of the Sphere, aud the diffe- 
rent ſituation of the Inhabitants of the 
World in reſpect of each other. 

Dial. VII. An explanation of the moſt 
uſeful Terms in Geography; to which are 
annexed, Four uſeful Tables. 

1. Shews the Latitude of the principal 
Places, and their Longitude from the Me- 
ridian of London. 

2. Shews the Number of Miles con- 
tained in a degree of Longitude, at every 
Degree of Latitude. . 

. Shews where every Climate ends; 


with the Length of the longeſt Day at the 


End-of each. 
4. Shews the right Ace, Beens 
tion, Latitude, Longitude, &c. of the moſt 


remarkable fixed Stars, taken from Senex' 5 


Globes. 


Dial. VIII. eine 77 Problems per- 
formed by the Globes, many of which are 
very uſeful in ſhewing the Nature of S. pheri- 


Dialling, 


viii PEE Fa CE; 
Dialling, &c. and I have not only given you 
the Rule to work them by, but have given 
you the Auſwers to the Problems, that you 
may know when you are right. If indeed 
your Aniwer be not exactly the lame with 
mine in Keſpect to Minutes, never mind 
that; for I have taken the nearcti Quarter 
of a Degree for this Part of the wer: s 
Thus, ifit were 12 Minutes call it 15 or þ 
of aDegree; I have done the ſame when it is 
20Minutes; but if it bencar ja Degree on the 
Quadrant, I call it 30 Minutes; ind this I 
have done on purpoſe to avoid puzzling the 
Learner, becauie we cannot oueistouminute 
or two on the Quadrant, and Globes will of- 
ten differ for want of good Appendants. 
As for the diſtance of Pla ce from “London, 
J have taken it from no Book or Pei ſon ; 
and though ] azree with Echard and ſeveral 4 
others, in Reſpect of Degrees, yet I differ 
| from them in my Anſwer in Miles, moſt of 
1 them allowing but 60 miles or minutes to a 
1 Degree, whereas I have counted 69; to a De- 
'F gree. If you cannot multiply the Degrees by 
Hot, then multiply by 70, and take ; the 
Number of Degrees out of that Product; 
this is the A, as multiplyins by 691, 
In fine, I bave endeavoured to render this 
Book as uſeful as I could, and I am perfund- 
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3 ed any Body may (of himſelf) learn the Uſe 


of the Globes by it, if he will but take the 


Þ Trouble to learn the Signs and Terms pre- 


vious to ſuch an Undertaking. 

Arts and Sciences are riot. to be learned 
by mere Reading only ; there muſt be ſome 
Practice, or elſe the bare Reading will never 


make a complete Artiſt; and if ſo, how 


can it be expected that he ſhould become 


a Proficient that never reads at all ? 


It is not having a Thouſand Volumes in 
your Library, that will convince the World 


f vou underſtand them; for without a little 


Pains, you never will bea Jot the wiſer inthe 
practical Part of the Mathematical Studies. 
But as for the Uſe of the Globes, it is ſo 


plain and ſo eaſy, 


the Knowledge of them is very uſeful as 
well as entertaining, I would recommend 
it to young Gentlemen 1 in general, as they 
may learn the Uſe of them Without Pains, 
and, in ſhort, without Loſs of Time. 

To render the Work ſtill more perfect, I 
have added an Apppendix, containing a ſhort 
Account of the Solar Syſtem and of the 
Comets and ſixed Stars. 


I am, kind Reader, 


Pour humble Ser vant, and Mell- v a De 
D. £1 ENNING, 


that moſt Perſons eſteem _ 
it a Pleaſure, rather than a Labour; and as 
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ADV —p S EM EN 
| TO THE 


SIXTH EDITION. 


HE Editior of the preſent edition having 1 


made uſe of this book in his School many 
years, (it being the beſt practical treatiſe of the 


kind extant) became thereby a better judge or 7 
what was wanting to render it more complete, 1 
And, by correcting errors, ſupplying deficiences, 9 3 


illuflrating obſcurities, expunging what was 
either obſolete, ſuperfluous, or unſcientific, and 


impreſſion as greatly to facilitate the progreſs 
of the learner, 


Taz additional Tables, page 79 and 80, it 


of the kind, extant. 


T aBLE IV, ot the Stars, king now corrected, 
both in Right Aſcenſion and Longitude, to the 
beginning of the vear 1792; if thoſe who uſe 


old Globes ſhould not find the Stars exactly i in 


the ſituation there mentioned, the fault is to be 
attributed to the Globes and not to the T able. 
Ix fine, if an exact compariſon be made, by a 


candid and judicious perſon, between this and 


the laſt edition, the editor has no doubt but the 


ſuperiority 1 in favour of the preſent will be ob- 
vious. 


gx The Not-s at the bottom of pages 56, 


59, 70, 83, 87, 101, 115, 124, 142, and Prob. 


and Note 118 and 119, are by the Editor, 
FOSEPH MOON. 
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is preſumed, are more correct than any others 


= 
. 


ſubſtituting recent and intereſting matter in 
its ſtead, he hopes he has fo far improved this 


FE whalſe names are hereunto ſubſcribed, hay- 

4 ing peruſed this epitome of Geogr aphy, are 
he "St opinion, that it is very well adapted to the capacity 
of fall ſuch as, without much previous reading, would 
te. Fpcedily acquire a true notion of the ſituation of the 
es, Principal places in the known world. And for the 
„as Fariety of Problems it contains, and which are ſo clearly 
ng Met forth, and fo plainly demonſtrated, we beg leave to 
hy Z&ccommentd it to every learner, as the mall uicful book 
in extant. Witneſs our hands, 


Rev. ],. Warneford, of Darking, Surry. 
George Coles, Sarveyor. | 
Henry Deacon, Accomſitant. 


ö it | Edward Griffichs, Surveyor and Accom˖ilant. 
EIS Anthony Gilbert, Surveyor. 
; A De Lire, Philo Math. ; 
od John Quant, Zeacher of the Mathematics. 
: 9 
the William Simſon, Philo Math, 
ing John Smythe, Accomputant. 
ule James Thurſton, Dio. 
in 


o the PUBLISHER of Ms. FexxinG' $ New Usz 


&. of the | GLoBEs, 
V 2 
24 Darling, May 9, I 18s; 


SIR; 


F Alterations you propoſe introducing in a 
New Edition of Fenning on the Globes, will 
be an additional Recommendation of that uſeful little 
T reatiſe, to 


"OD. Your obedient Servant, 5 
J. WARN EFORPD. 


| TO THE | 
RECOMMENDERS. 
GENTLEMEN, 


1 Return you hearty thanks for your kindneſs in ho- 
1 nouring me with your names to this ſmall Treatiſe. 

Your aſſiſtance in diſcovering any errors that I have 

omitted correCting, will ſtill further oblige, 

| 7 GENTLEMEN, 

Your very humble Servant, 


DANIEL FENNING 


DinecTIONS 70 the Bookbinder for placing the 
Maps and Curs. 


Map of the World < - | fronting the Title Page. 
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DIALOGUE I. 


Between Philo, a Tutor, and TyRO, a Pupi, L 


concerning GEOGRAPHY in general, 


— 


| 2e. 22 


SECT. * 


ro. "OU have alr eady been ſo kind, dear 
Philo, as to inſtruct me in the prin- 


ciples A, common arithmetic, and the rudiments 
of algebra, and you promiſed to inſtruct me 
alſo in the uſe of the globes: if therefore it be 
agreeable to you, I ſhall be very olad to begin 
immediately. 


Philo. With all my heart; it pleaſes me 
much to ſee you delight in any thing of this 
ſort, rather than ſpend your time in idleneſs, 


which is the parent of miſchief; 1 am therefore 
as ready to teach you as * are willing to be 
* 1 
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2 OF GEOGRAPHY. 


taught : but I think it will not be amiſs to give 


you firſt a little notion of geography, as it will 
not only qualify you the better for this under- 


taking, but will be a great help to you for the 
more ready underſtanding whatever vou read. 
Tyro. I thank you, fir; for indeed I have 
very little notion of, and ſcarce know what you 
mean by geography. 
Philo. Geogra _ is a Science which explains 
the earth, both in reſpect to 
land and water; for of theſe two parts the terra- 


queous globe is compoſed. 


Tyro. You fay the earth is a globe: I ſhould | 


be glad to be informed how it is poſſible to know 
of what figure the earth really is. 


Philo. The roundneſs of the earth may be 


proved by a variety of arguments: 1. When we 


are on board a ſhip at ſea, we may be out of 
ſight of land, when the land is near enough to be 
viſible, if it were not hid from our eye by the 

convexity of the water, In this caſe, the tops of 


hills, cliffs, ſteeples, towers, &c. firſt appear to 
our view, next the buildings, and laſt of all the 
ſhore; which can proceed from nothing elſe 


but the roundneſs of the earth, whereby the 
lower objects are longer hid from the light, than 


thoſe which are higher. 2. The higher the eye 
is, the farther will the view be extended: it is 
very common for ſeamen, on the top of the maſt, 


to diſcover land, or ſhips, at a greater diſtance 1 

than thoſe can do who ſtand upon the deck; the 

object being hid from the latter by the con- 

vexity of the water, 3. When we ſtand 
[ 


OF GEOGRAPHY. 3 
the ſhore, the higheſt part of a ſhip i is viſible at 

the greateſt diſtance; if a ſhip be going from us 
out to ſea, we ſhall continue to ſee the maſt, 
after the hull or body of the ſhip diſappears, and 

the top of the malt will be ſeen longeſt. But if 
the ſurface of the ſea were a flat, every part of 
an object would be equally viſible ; and not the 
higheſt, but the largeſt part of an object, would 
be viſible at the greateſt diſtance, ſo that we 
ſhould be able to ſee the hull of a ſhip farther off 
than the maſt: But this is contrary to experi- 
ence; conſequently the earth is round. 4. The 
convexity of the water may be ſeen in calm 
weather, and where the fluid is unruffled by the 
agitation of the ſtream, provided it be a mile or 
two in a ſtraight line, for a little boat upon the 
water may be ſeen by a perſon whoſe eye is a 


ſmall height above the water; but if he ſtoops 
down and lays his eye near the ſurface, he will 


find that the boat 1s covered by the convexity 
of the water. 5. Several navigators have failed 
quite round the earth; not in an exact circle, 
the winding of the ſhores preventing them from 


failing on a a direct courſe; but by ſailing con- 
tinually to the weſtward, they have reached the 
place from whence they at firſt departed. This 

was performed by Magellan, Cavendiſh,, Sir 


Francis Drake, Lord Anſon, Bougainville, 5 


Commodore Byron, the Captains Carteret, 
Wallis, Cook, and others. 6. All the appear- 
ances of the heavens, both at land and ſea, are 1 
the ſame as they would be were the earth a globe, 


which proves that it really is ſuch, And, laſtly, 
B. 2 — erkpfen 
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equal parts, called minutes, . 


OF GEOGRAPHY. 


ſhadow of the earth falling on that planet, de- 
monſtrate that the earth is of a globular figure ; 


for this ſhadow is always circular, whatever 


ſituation the earth may be in at that time : now 


a body muft be globular which always caſts a 


circular ſhadow. Nor are the little unevenneſſes 
on the earth's ſurface, ariſing from hills and val- 
leys, any material objection to its being con- 
ſidered as a round body; becauſe the higheſt 
mountains bear a leſs proportion to the bulk of 
the earth, than the little rifings on. the coat of 
an orange bear to that fruit; or a grain of ſand 


to an artificial globe, of nine inches diameter: 


and accordingly, we find that the mountains 
and valleys on the ſurface of the earth, cauſe no 


irregularities in the ſhadow, during a lunar 


eclipſe; the circumference thereof being even 


and regular, and appearing as if caſt by a body ; 


truly globular. 
Hero. I am convinced, Gm the reaſons you 


have given, that the . is round; and ſhould 


be glad to know the methods that have been 


taken to meaſure it, or find the dimenſions of 
this globe. 


Philo. The methods 1 uſe of to ON IR 


the earth are very plain and eaſy to be under- 
flood. But it will be neceſſary to obſerve, that 


every great circle, and conſequently the circum- 


ference of the earth, is divided into 360 equal 


parts, called degrees, and every degree into 60 


Tyro, 


OF GEOGRAPHY. 4 
Tyro. This I have already learned in common 
arable; but ſhould be glad to know why: 
every circle contains neither more nor leſs than 
360 degrees. 

* Philo. It was neceſſary to give the preference 
to ſoine number; and probably that of 360 was 
fixed upon for this reaſon, that it admits of 
ſeveral convenient diviſions as well by the figure 

| 2 as 3. Thus the half is 180, the quarter 90, 
and the half quarter 45. Allo the third of 360 
is 120, the third of which again is 40. Few 
other numbers can boaſt of this advantage, 


eſpecially as every number in both the above 
diviſions is alſo further diviſible by five. 


f this particular; and now I think I am capable 
. of underſtanding the method made uſe of in 
iN meaſuring the earth. 
Philo. As every circle is divided into 360 4. 
grees, if at two places ſituated North and South 


] of each other, the altitude of the ſun be taken 
: on the fame day at noon, and the fun be found 
5 to be one degree nearer to the zenith at one 


place than at the other, thoſe two places are one 
degree aſunder. Now if the diſtance between 


theſe two places be. meaſured by a chain or 
otherwiſe, we ſhall know the length of a degree, 
'£ 
i and conſequently of any part of a degree, in 
1] Engliſh meaſure. This has been done by ſeve- 
” ral geographers, particularly by our countryman 
2 Mr. Richard Norwood, who, in the year 1635, 
1 obſerved the difference of latitude, and mea- 
s | 


ſured the diſtance between London and York, 
—. By 


Tyro. You have ſufficiently ſatisfied me in 1 
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By which it appeared that. 367,200 Engliſh feet, 
or 69 miles and a half, and 14 poles, make a 
degree. Hence the whote circumference of the 
globe will be 2c,020, and its diameter 7,970 
Engliſh miles, reckoning 69 and a half to a de- 


gree. If the odd poles be taken into the ac- 


count, the circumference will then be 25,035 
miles and 240 poles. 


The map of the world, prefixed to this work, 


will give you a much better idea of the world 
. itſelf, than the beſt verbal deſcription. It re- 


preſents the artificial globe taken out of its ho- 
rizon, ſqueezed flat, cut through, and the two 


hemiſpheres placed cloſe to each other. 


Tyro. Into how many parts is the earth di- 


- vided ? 


Philo. Into 4 parts, or candies; VIZ. 1. Eu- 


rope, 2. Aſia, 3. Africa, and 4. America. 
Tyro. What are the other nominal parts of 


the earth; or how is it yet further divided in re- 


lation to Fas” and water ? 


Philo. It is divided into 10 different parts; 


5 belonging to land; viz. 1. A continent. 2. An 
iſland. 3. A promontory or cape. 4. A penin- 


ſola. And, 5. An iſthmus, The other 5 be- 


long to water; viz. 1. An ocean, 2. A lake, 


2. A bay. 4 A gulf. And, 5. A ſtrait. 
| Theſe anſwer to each other, as more plainly | 


appears by che following deſcription. 
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Lanv. | 
tract, or vaſt extent of main 
land, not ſeparated by any 


ocean. Thus Europe, Aſia, 


Africa, &c. are continents. 


2. An iſland is a tract of 
land ſurrounded with Water; 
as Great Britain, Ireland, 
Jamaica, Madagaſcar. &c. 


3. A promontory, or cape, 


1s a portion of land running far 
_ Into the ſea ; as Cape Verde, 
Cape of Good Hope, &c. 


4. A peninſula isa part or 
portion of the earth almoſt 
ſurrounded with water, ſave 


only a part or narrow neck 


of land which joins or unites 
it to a continent; as Jutland, 
the Morea, Crim Tartar y, &c. 


5. An iſthmus is a narrow 
part of land, by which a 


peninſula 3 is joined to a con- 


tinent or main, land-; as the 
iſthmus of ; which 
Joins North and South Ame- 


rica together; the iſthmus of 
Corinth, Ke. Ko. 


— — 


1. A continent is a large 


WarzR. | 
1. An ocean (or ſea) is n 


large extent or collection of 
waters, not divided by land; 


ſuch as the Atlantic or Weſtern 
Ocean, the Indian Ocean, &c. 


2. A lake is a tract of wa- 
ter ſurrounded by land; as 
the lake of Geneva, the Dead 
Sea, the Caſpian Sea, &c. 


3. A bay is a portion or part 
of the ſea running far up the 


main land; as the Bay of Biſ- 


cay, Bay of Bengal, &c. 


A gulf is a part of the 
cram almoſt ſurrounded with 


land, fave ſome ſtrait or 


narrow gut of water, by 
which it has a communica- 


tion with the ocean; as the 


| Gulf of Pe 


rſia, &c. 


5. A ſtrait is a narrow 
paſlage | or part of the ſea, 
which joins one ſea to ano- 
ther; as the ſtraits of Gib- 


raltar, which join the Medi- 


terranean Sea to the Atlan- 
tic Ocean; the ſtraits of 
Babelmandel, &c. &c. | 


S.E C 


Tra. 


T. II 


14 4 thy Deſcription of the four Quarters . lie 
| Mord; and, 


I. Of EUROPE. 


THAT are the principal parts into 
which Europe is divided ? 
Philo They are A. in number; viz. I. Scan- 


dinavi 7 he 


ag 96 OT SER m TOO Ines.” a ras _"_ 
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dinavia (which comprehends Sweden or Swede- 
land, Denmark, and Norway). 2. Muſcovia, 
or Ruſſia. * France. 4. Germany. 5. Po- 


land. 6. Spain. 7. Portugal. 8. Italy. And 


9. Turkey. 
Tyre. Pray give me ſome ſhort account of 
theſe with reſpect to their ſituation on the globe, 


and to each other. 


Philo. That I will, my dear Pupil; butitmuſt 
be a ſhort account indeed; juſt enough to give 
you a little idea of the matter, and qualify \ you 


the better for reading and converſation. But 
the map of Europe, which you ſee before you, 


will be of the greateſt uſe; and the ſituations of 
places will be much eaſier obtained from thence 


than from any verbal deſcription. 


I. Of SCANDINAVIA.” 


THro. What do you mean by Scandinavia | 
and how, or whereabouts 1s 1t ſituate ? : 
Phils. Scandinavia is a large country, ſituate 
between 54 and 72 degrees of N. latitude; un- 


der which name are comprehended the king- 


doms of Sweden, Denmark, and Norway, as was 
ſaid before. | 


fs S WE DE N. 


7 yro. How is Sweden ſituate? 
Philo. Sweden is bounded on the N. and W. 


by Norway, on the E. by Muſcovy, and on the 
S. by the Sound, and part of the Baltic. Its 
metropolis or chief town is Stockholm, whoſe 


diſtance from London is about 124 degrees, 


or 886 miles N. E. The longeſt day in the 


moſt 


— 
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moſt northern parts of this country is between 2 
and 3 months, and the ſhorteſt in the moſt 
ſouthern parts is 67 hours. 


2. DENMARK. 
Tyro. How is Denmark ſituate ? 
Philo. Denmark 1s bounded on the N. by the 

Sound, on the E. by the Baltic, on the S. by 
part of Germany, and on the W. by the German 
Ocean. Its metropolis i is Copenhagen, whoſe diſ- 
tance from London 1s 8+ degrees, or 590 miles 
N. E. The length of the longeſt day in the moſt 
northern parts of this country is about 17 hours; 

and the ſhorteſt in the molt fouthern 7 hours 


long. 


5 K 


E How is Norway ſituate? _ 
_ Philo. Norway is bounded on the N. W. and | 
S. by part of the main Ocean, and on the E. bf 
Sweden, Its metropolis 1 18 Bergen, whole di- 
tance from London is about 94 degrees, viz. 
642 miles N. by E. The length of the longeſt 
day. in the moſt northern parts is above 2 


months, and the ſhorteſt in the moſt ſouthern | 
about 6 hours. 


11 of MUSCOVY or RUSSIA. 


| Ty ro. How 1s Muſcovy ſituate. | 
Phils, Muſcovy is bounded on the N. by the 
great Northern Ocean, on the F. by Tartary, 


on the W. by Sweden and Poland, and on 


the 8. by the Black Sea and Georgia, Its 


length is computed to be about 1500- miles, 
5. 5 5 and 
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and breadth about 1100 miles. Its chief 
province is Muſcovy, and its ancient me- 
tropolis Moſcow, whole diſtance from London 
is about 23 degrees; viz, nearly 1600 miles 
N. E. and obout 800 E. of Cracow. Its pre- 


ſent metropolis is Peterſhurgh. The longeſt 


day in the moſt northern parts of this country 
is about 2 months, and the ſhorteſt 1 in the moſt 
ſouthern is about 85 hours. 


III. Of FRANCE. 


Ho. How 1s France ſituate? 
Philo. France (called Gallia, or the country 


of the azcient Gauls) is bounded on the N. by 


the Engliſh channel, on the E. by Germany, 
on the S. by part of Spain and the Mediterra- 
nean Sea, and on the W. by the Bay of Biſcay, 


Its length 1s computed to be 600 miles, and its 


breadth 500. Its metropolis is Paris, whoſe diſ- 
tance from London is about 3 degrees S. S. E. 
viz, 210 miles, The length of the longeſt day in 
the moſt northern part of this kingdom is about 
162 hours, and the ſhorteſt 1 in the moſt ſouthern 


part 9 hours. 


IV. Of GERMANY. 


27 ro. How is Germany divided? 
Philo. Germany is in length about 700 miles, - 


and breadth about 600, It is divided into three 
parts; viz. Holland, n and Opper Ger- 


many, * 
1. HoLEAN p. 
"yew. How is Holland ſituate ? 


Phils, 
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- Philo. Holland is bounded on the N. and W. 
by the German Ocean, on the E. by Upper 
Germany, and on the S. by Flanders, Its me- 
tropolis in the N. part is Amſterdam, whole 
diſtance from London is about 210 miles N. E. 
and Rotterdam in the S. which is about 190 E. 
from London. 


2. FLANDERS, or the AUSTRIAN NETHERLANDS. 


Tyro. How is Flanders Gtuate ? 

Philo. Flanders is bounded on the N. by 
Holland, on the E. by upper Germany, on the 
S. by France, and on the W. by the German 
Ocean. It has many fair and rich provinces, 
the metropolis of which is Bruſſels, whoſe diſ- 
tance from London is about 180 miles E. 


3. UPPER GERMANY. 


Tyro. What do you mean by upper Germans! 
and how 1s it ſituate ? 


Philo. Upper Germany, including Switzer- 


land, is that part of Germany properly ſo call- 


ed, and part of ancient Gaul and Italy, Ir is 
| bounded on the N. by Denmark and part of the 
Baltic, on the E. by Poland, on the S. by Italy, 
and on the W. by France. Its metropolis is 
Vienna, whoſe diſtance from London is about 
760 miles ä 


v. Of POLAND. 


7 yro. How is Poland ſituate ?_ | 
Philo. Poland is bounded on the N. and E. 

| by en on the S. by Hungary, Tranſyl- 
B 6 vania 
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vania and Turkey, and on the W. by Upper 


Germany, Its length is about 700 miles, 
and breadth about 680. Its metropolis is 
Warſaw, whoſe diſtance from London is 13 
degrees; Viz. about goo miles E. The longeſt 
day in the moſt northern part of this country is 
about 17 hours, and the ſhorteſt in the moſt 
{ourhern about 84 hours. | 
Tyre. Is there any thing elſe remarkable with 
regard to Poland? 
Philo. The kingdom 85 Poland has been 
ſcized and divided by the late empreſs of Ruſſia, 
the Peron of ns om: the king of Pruſſia. 


Of SPAIN. 


Tyro. How is . ſituate? 

Philo. Spain, formerly called Iberia or Heſ- 
peria, is bounded on the N. by the Pyrenean 
Mountains and the Bay of Biſcay, on the E. by 
the Mediterranean, on the S. by the Straits of 
Gibraltar, and on the W. by Portugal and the 
Atlantic Ocean. Its metropolis is Madrid, 
whoſe diſtance is better than 11 degrees; viz. 
about 780 miles S. by W. of London. The 
longeſt day in the moſt northern part of this 
kingdom is about 154 hours, and the ſhorteſt | 
in the molt ſouthern part is about 94 hours. 


VII. of PORTUGAL. 


Hero. How is Portugal ſituate? 
M Phil. Portugal is bounded on the N. and E. 
by on, and on the S, and W. by the Atlan- 


tie 
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tic Ocean. Its metropolis 1s Liſbon, whoſe dif- 
tance from London 1s better than 14 degrees 
S. W. by S. viz. about 980 miles. The longeſt 
day in the moſt northern parts of this country 


is about 15 hours, and the ſhorteſt in the moſt 
ſouthern about 91 hours. 


VII. Of ITALY. 
Tyro. How is Italy ſituate? 
Philo. Italy is bounded on the N. by part of 
Germany, on the N. E. by the Adriatic Sea, 


or Gulf of Venice, and on the S, and W, by 
the Mediterranean and part of France. Its 


metropolis is the city of Rome, the ſeat of 


papacy, and, before the late revolution effected 
by the French, the reſidence of the Pope. 
Its diſtance from London is nearly 13 degrees | 
S. E. viz, about 903 miles. 


IX. Of TURKEY # Europe. 
Tyro. How is Turkey ſituate? 


Philo. Turkey is bounded on the N. by 
Ruſſia and Poland, on the E. by the Black Sea, 


and part of Turkey in Aſia, on the S. by the 


Mediterranean, and on the W. by the Gulf 
of Venice, and part of Germany. It lies be- 
tween 36 and 49 degrees N. latitude. Its me- 
tropolis is Conſtantinople, whoſe diſtance from 


London is 22; degrees; viz, about 1 1504 miles 
E. by S. 


'F bs length of this country is pla 1000 
miles, and its breadth about goo, The longeſt 


day 
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day in the moſt northern parts is about 16 
hours, and the ſhorteſt in the moſt ſouthern 
about 94 hours. 


The Diviſion of Cranky, 


Dyro. Is not Turkey divided into different 
parts? N 3 
Philo. Ves, into many, but chiefly into five; 
viz. 1. Hungary. 2. Greece. 3. Romania. 
4. Crim and Little W f 5. The Danubian 
provinces. 


1. HUNGARY. 
Hungary, though now chiefly ſubject to the 


emperor of Germany, is notwithſtanding a part 
of Turkey. It is bounded on the N. by part 
of Poland, on the E. by Tſranſilvania, on the 
S. by Sclavonia, and en the W. by Auſtria, Its 
chief city is Preſburg, whoſe diſtance from 
London 1s * 810 miles S. E. 


GREECE. 


 Tyro, How | 18 Wes ſituate? _ 
Philo. Greece is bounded on the N. by the 
Danubian provinces, on the E. by Romania and 
the ÆEgian Sea, called the Archipelago, on the S. 
and W. by the Mediterranean. Its chief cities 
are Athens, Corinth, and Thebes. Corinth is 
about 54 miles W. of Athens ; and Thebes, or 

Stives, is about 45 N. W. of Athens, 


3. ROMANIA. 


Romania is bounded on the N. by Bulgaria, 
on the E. by Greege, on the 8. by the Archipe- 


lago 
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lago and the Sea of Marmora, and on the W. 
by the Black Sea. Its chief cities are Conſtan- 
tinople, the capital, and Adrianopole, ſituate 
about 146 miles N. W. of Conſtantinople. 


4. LITTLE TARTAR v. 


Tyro. How are Crim and Little Tartary 
ſituate? 

Philo. They are bounded on the N. by part 
of Muſcovy, on the E. by Georgia, on the 8. 
by: the Black Sea, and on the W. by Poland. 

The metropolis is Kaffa; it ſtands near the 
Eunine Sea, about 400 miles N. E. of Con- 
ſtantinople, and about 750 miles S. of Moſcow. 
The Turks have lately been deprived of 
Crim Tartary by the Ruſſians, who have made 


themſelves maſters of this part of their do- 
minions. 


"6 Of the DaxuBran Provinces. 


Tyro. What do you mean by the Danubian 
provinces? and how are they ſituate? 

Philo. They are ſo called, becauſe they 
chiefly lie upon, or near the Danube, which 
riſes in the Black Foreſt in Germany, and falls : 
into the Euxine Sea. 

Ho. How many provinces are there ? 

Philo. Eight; 1. Tranſilvania. 2. Walachia. 
3. Moldavia. 4. Bulgaria. 5. Servia, 6. Boſ+ 
= uh Sclayonia, | 8. Croatia. l 
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Of the EUROPEAN Blond; and, 
I, Of ENGLAND. 


Tyro.T. FOW is England ſituate? 8 
Phils. England (called alſo Anglia, 
Britannia, or Albion) is bounded on the N. 


by Scotland, on the E. by the German Ocean, 
on the S. by its own Channel, which parts it 


from France, and on the W. by St. George's 


or the Iriſh. Sea: it lies between 50 and 56 


degrees N. latitude: its length is about 360, 


and breadth about 300 miles: its metropolis is 
London. FO 


This kingdom. contains 38 counties, beſides 
Middleſex and Cheſhire; this laſt being a 


county palatine, having the privilege of its 
, own particular judges, councellors, ct has: 
| two univerſities, Cambridge and Oxford, 24 
biſhoprics, and two archbiſhoprics. 


Tyro. Are theſe all the counties in England? 
Philo. Yes, excluſive of Wales, which has 


four circuits, twelve counties, and four biſhop- 


rics, The longeſt day in the moſt northern 


parts is about 17; hours, and the ſhorteſt in the 
molt ſouthern about 8 hours. 


1. of SCOTLAND. 


5 ro. How is Scotland ſituate ? 

: Philo. Scotland (called alfo Caledonia) "8 
dee on the N. by the Atlantic Ocean, on the 
E. by 
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E. by the German Sea, on the ſouth by Eng- 
land, and on the W. by the Iriſh Sea and 
the Atlantic Ocean. It lies between 54 and 
59 degrees N. latitude, Its length is about 
300, and breadth about 150 miles, and its me- 
tropolis is Edinburgh, whoſe diftance from 
London is nearly 4+ degrees; viz. about 330 
miles N. W. The longeſt day in the moſt | 
northern part of this country is about 184 
hours, and the ſhorteſt day in the moſt ſouthern |} 
64 1 _ 


ff IRELAND. 


Tyro. How is Ireland ſituate? : 4 

Philo. Ireland (called by ſome Britannia 9 
Parva, and by others Hibernia) is bounded on 
che N. W. and S. by the Atlantic Ocean, 
and on the E. by St. George's Channel and 
the Iriſh Sea. It lies between 51 and 56 
degrees of N. latitude. The length is about 
290, and breadth about 150 miles. Its me- 
tropolis is Dublin, which is diſtant from Lon- 
don nearly 44 degrees; viz. about 295 miles 
N. W. The length of the longeſt day in the 
moſt northern part is about 17 hours, and 
the lengtli of the ſhorteſt in che moſt ſouthern 
about 7 hours. 


8 80 


EUROPEAN ISLANDE 
8 * f. Iv; 


J. ＋ the leſſer European Nande, and Fel. of -* 


fuch as lie near Great Britain. 


3 hoſe on the North are, 


HE Orkneys, or Orcades, 2. Shets 
land, 


2. Thuſe on the Eaſt are, 


1. Holy Iſland. 2. Fern Iſland. 3. Cocket 
Iſland. 4. — Iſland. And 5. The Iſle 
of — 

3. Thoſe on the South are, 

1. Portland Iſland, 2. The Iſle of Wight, 

3 Portſea Iſland, 


4. 7. hoſe on the Welt are, 


1. Lewis Iſland. 2. Skye. 3. Mull. 4. Tora. . 


+ 5. Ila. 6. Bute and Arran. 7. Man, 8, An- 
gleſey. And 9. Scilly. Dy 


Il, Of other European 8 more di fant from 


Great Britain. 
1. The AZORES. 
Theſe iſlands lie W. of England, and are 


- ſubjc&t to the king of Portugal. They are 9 


in number; viz. 1. St. Michael. 2. St. Maria. 
3. Tercera. 4. Gratiola, 5. St. George's. 
6, Pico. 7. Fyal. 8. Flores, And . 
Cuervo. 


— 
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2. Thoſe of SWEDEN. 


Theſe are 7 in number; viz. 1. Rugen. 


2. Oeland. 3. Gothland, 4. Oſel. 5. Dago.“ 
6. Aland. 7. Ween. 


3. Thoſe of Denman. 
'Theſe are 10; viz. I. Zealand. 2. Funen, 
3. Langland. 4. Laland. 5. Falſter. 6. 


Mona. 7. Femeren. 8. Alſan. 9. Iceland, 
And 10. Bornholm. 3 


4. Thoſe of Norway, 
Theſe are 4; viz. 1. Carmen, 2, Hitteren, 
3. Sanien. 4. Weroy. 


5. MEDITERRANEAN Nands. 


Tyro. How many iſlands go under this name? 
and how are they ſituate? 


Philo. There are a great many iſlands, which 


are ſituate S, of Europe, in or near the Medi- 


terranean Sea; but the following are moſt 
noted; viz, I. Yvica. 2. Minorca, 3. Majorca, 
ſituate E. of Valencia in Spain. 4. Corſica. 

Sardinia, lying S. of Genoa. 6, Malta, 
7. Sicily, lying S. W. of Naples. 8. Candia. 
9. Rhodes. And 10. Cyprus. S. E. of Natolia. 

The other fmall iſlands, as I have obſerved, 
are of little or no conſequence. Thus much 
for Europe. 


Hero. I heartily thank you, ſir; _ now pray 


give me ſome little idea of the other parts of 
the world, HR, 


Philo. I will, but it muſt be a ſhort hint 
indeed ; ; —_—_ I am willing you ſhould have 


28 
Oſel and Dago are now ſubjeR to Ruſſia, 
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as much inſtruction as this ſmall tract will allow 
pf. Proceed we then to | 


h ”Y * 
— — — 
— 


DIALOGUE II. 3 
8 K C T. I. 
: Off A 8 1A. 
Tyro, IN what part of the globe is Aſia ſitu- 
1 
Pg)zilo. Aſia, though called the ſecond, yet is 
the principal quarter of the globe, lying to the 
E. of Europe. It extends from the Equator to 
72 degrees N. latitude, and ig divided into 5 
principal parts; viz. 1. Tartary. 2. China. 
3. India. 4, Perſia, And 5. Turkey. Theſe 
parts, as well as the chief ſubdiviſions, are ac- 


curately laid down in the map of Aſia, which 


you ſee before you, and which you ſhould often 
conſult with attention. 


1. Of TARTARV. 


757. How is Tartary ſituate ? 
Philo, Tartary is bounded on the N. by the 
Frozen Sea, on the E. by the Pacific Ocean, 
on the S. by China, India, Perſia, and the Caf- 
pian Sea, and on the W. by Ruſſia, It lies 
between 35 and 72 degrees N. latitude, and 
between the 5 and 26 N. climates; is about 
3400 miles long, and 22 50 broad, and its chief 
city is Samarcand. The longeſt day in the 
moſt northern part 18 about 2 months, and the 
ones 
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ſhorteſt in the moſt ſouthern about 91 hours. 
Part of it is ſubject to the neighbouring na- 
tions; viz. the Ruſſians, Turks, and Chi- 
neſe, and the reſt to the Great Khan of Tar- 
tary. . 
. M Engin. 

Tyro. How is China ſituate ? 

Philo. China is bounded on the N. by part of 
Tartary, on the E. by the Pacific Ocean, on 
the S. by part of the Indian Ocean, and on the 
W. by India without the Ganges. It lies be- 
tween the 3d and 6th N. climates, is about 
1400 miles long, and 1260 broad, and its chief 
city is Pekin, whoſe diſtance from London is 
73 degrees; viz. about 50% miles S. E. 
From Pekin to Nankin is about 690 miles S. E. 
in the former of which'is a bell, 11 feet diame- 
ter, and 12 feet high, weighing 120,000 pounds. 
The longeſt day in the moſt northern part is 
about 15 hours; and the ſhortelt in the moſt 
ſouthern is about 104. It is under the govern- 
ment of its own emperor. 


3. FIDIA. 


Tyro. How 1s India fituate ? 

Philo. India is bounded on the N. by Tar- 
tary, on the E. by China and the Chineſe Sea, 
on the S. by the Indian Ocean, and on the W. 
by the ſame Ocean and Perſia. It lies between 
the Equator and 34 degrees of N. latitude, Its 
length is about 4000 miles, and its breadth 
about 2500. It is divided into two grand parts; 
VIZ, 1, India within the Ganges, or the Great 
_ Mogul's 
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Mogul's empire, containing Delhi (his imperial 
ſeat) Agra, Cambaia, Bengal, the Decan, Gol- 


conda, Biſnagar, and Malabar. 
2. India without the Ganges, whoſe chief 


kingdoms are Pegu, Tonquin, Cochinchina, 


Siam, and Malacca. Length of days and nights, 


in the northern parts, Oy the lame as in 


China. 
4. In I A. 


Tyro. How is Perſia fituate ? 

bits. Perſia is bounded on the N. by the 
Caſpian Sea, on the E. by India, on the S. by 
the Perfian Gulf, and Indian Ocean, and on the 
W. by Aſiatic Turkey. It lies between 25 and 
445 degrees of N. Jatitude, and between 44 and 


70 E. longitude, It reaches from the 3d to the 
7th N. climate; therefore muſt of courſe be 
_ exceeding hot for many months in the year. Its 


length is computed at about 1400 miles; its 
breadth at 1250. It is divided into three parts, 
N. middle, and S. It is governed by the de- 
ſpotic power of the Great Sophy. The people 


are chiefly Mahometans, The longeſt day in 
the moſt northern parts is about 154 hours, 
and the ſhorteſt in the moſt ſouthern about 104 
hours, | 


"bs Of TURKEY in ASIA. 


9 ro, How is Turkey in Aſia ſituate ? 
Philo Turkey in Aſia (including Arabia) is 


bounded on the N. by the Black Sea, on the E. 
by Perſia, on the S. by part of Africa, and part 


of the Indian e on che W. by the Red Sea, 
the 


rial 
ol- 
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hts, 
in 


| Nutrne 


OF A8 1 1 25 


the Mediterranean, and the Archipelago. It lies 
between 12 and 46 degrees of N. latitude; is 
computed about 2300 miles long, and 2000 
broad. It contains fix great parts; 1. Natolia, 
whoſe chief city is Burſa. 2. Arabia, whoſe 
metropolis is Mecca. 3. Syria whoſe capital is 
Aleppo. 4. Diarbeck, whole chief city is Bag- 
dat. 5, Turcomania, whoſe capital is Arzerum. 
And 6. Georgia, whoſe metropolis is Teflis. 
This vaſt country is inhabited by Chriſtians, 
Mahometans, Jews, &c. but is chiefly under the 


Ottoman yoke. > 


e r - I 


—__ 


Oe" TER 
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Of the Aſiatic Sans. 
2. nes TOW many iſlands are here, and how 
are they ſituate? 

Philo, There are a great number, but the 
are chiefly reduced to theſe ſix, whoſe ſituation 
is as follows; 1. Japan Iſlands, E. of China. 
2. The Philippine Iſlands, S. W. of Japan. 
3. The Moluccas, S. of the Philippine. 4. The 
Sunda, W. of the Moluccas. 5. The Banda, or 
Iſlands. 


Sunda, whoſe capital is Candia, or Candy. And 


| thus much for Aſia, 


DIA- 


And 6. Ceylon, W. of the 
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DIALOGUE III. 
R 
Of AFRICA, 


Hero. L IOW is Africa ſituate? 


Philo. Africa, the 3d quarter of he 


world, and ſituate S. on the globe, is almoſt ſur- 


rounded by the Mediterranean Sea, by the At- 


lantic, Ethiopian, and Indian Se and is 


extended from 35 degrees of S. latitude, to about 
37 N. It is principally divided into 8 Parts; viz, 
Egypt, Barbary, Biledulgerid, Zaara, called the 
Deſart, Negro-Land, Guinea, Nubia, and Echi- 
opia, beſides Iſlands. 


1. Of Ecver. 


9 0. How is Egypt ſituate and divided? 
Philo. Egypt is bounded on the N. by part of 


the Mediterranean Sea, on the E. by the iſthmus 


of Suez and the Red Sea, on the S. by Nubia, on 
the W. by Barbary and the Deſert. It was for- 


merly called Miſraim. It is divided into lower 


Egypt, whoſe metropolis is Grand Cairo; and 


Upper Egypt, whole capital is Sayd. It lies 
between 21 and 31 N. latitude, and the 2d and 


4th N. climates, is about 650 miles long, and 


| 150 broad. It is governed by a Baſſa, ſent thi- 
ther by the Turkiſh e 5 his reſidence 18 
at Grand Cairo. 


2. Of in 
Tyro. How is Barbary ſituate ? | 


Ful. Barbary is bounded on the N. by part 
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of the Mediterranean, on the E. by Egypt, on 
the S. by Biledulgetid, and on the W. by part 
of the Atlantic Ocean. It extends from 29 to 
37 degrees of N. latitude, and lies under the 
4th and 5th N. climate. Its length is 2300, 
and breadth 380 miles. 

| Barbary is divided into 7 different parts, or 
ſtates; viz, Morocco, Fez, Telenſin, Algiers, 
Tunis, Tripoli, and Barca, whoſe chief towns 
are of the fame name. 

It is chiefly under the government of the 
Grand Turk, and of the emperor of Morocco, 
who is called alſo emperor of Africa, king of 
Morocco, Fez, Sus, and Taſſale; lord of Gago, 


Dara, and Guinea, and Great Zeriff of Ma- 


homet, and, conſequently, their religion 1 is Ma- 
hometiſm. The longeſt day is 145 hours, and 
the ſhorteſt 102 hours, as in Egypt. 

. BTD LO ERTO. 


Tyro. How is Biledulgerid ſituate ? 


Philo. Biledulgerid is bounded on hi N. by 


Barbary, on the E. by Egypt, on the S. by 
Zaara, and on the W. by part of the Atlantic 


Ocean. It hes between 26 and 29 degrees of 


N, latitnde, and under the 3d and 4th N, ch- 


mate. Its length is about 2050, and breadth 


"Th miles. The length of days is from 14 
ours to lot hours. It is governed by many 
litle kings, but all ſubje& to the Great Turk, 


or to the emperor of Morocco. The whole 
of Africa I have laid down on a map, in order 
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to give you a true idea of its form, diviſions, 
and principal places. 


4. Of ZaaRAa, or the DeSART. 


Tyro. How is this deſart ſituate ? 
Philo. Zaara is bounded on the N. by Bile- 


dulgerid, on the E. by Egypt and Nubia, on 


the * 8. by Negro-Land, and on the W. by the 
Atlantic Ocean. 

It is divided into 7 parts; viz. Borno, Gago, 
Bardoa, Lempta, Targa, Zuenziga, and Z an- 
haga, whoſe capital is Targaſſa; the others | 
have the ſame names as their provinces. It | 
lies between 15 and 26 degrees of N. lati- | 


| tude, and under the 3d and 4th climate; is in 
length 2340 miles, and breadth about 330. 


The days are from 131 long, to 104 hours. 


Their government is by ſeveral lords and 


kings, called Xeques, and they are chiefly 


| Mahomctans. 


5. Of Nzcro-LaND. 


Tyro. How is the land of Negroes ſituate ? 
Philo. Negro-Land is bounded on the N. by 
Zaara, on the E. by Nubia, on the S. by Gui- 


nca, on the W. by part of the Atlantic Ocean. 


It lies between 8 and 22 degrees of N. latitude, 
and under the 2d and 3d N. climate. It is 
computed to be about 2280 miles long, and 
600 broad. It is divided into 13 provinces; 
viz. Genohoa, Gelata, Tombut, Agadecs, Cano, 
Gaſſena, e, Melli, Mandinga, Gaga, 

uber, 
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Guber, Zegaeg, and Z anfara, whoſe capitals. 


are of the ſame name. The days are very little 
different in length from thoſe in Zaara. It is 


governed by ſcveral kings, but all, or moſt, are 


ſubject to the king of Tombut. Groſs idolatry 
and Mahometiſm prevail here. 


6. Of Guinea. 


Tyro. How 1s this country ſituate ? 
Philo Guinea is bounded on the N. by Ne- 
gro-Land, on the E. by Ethiopia Exterior, 


on the S. by the Ethiopean Ocean, and on the 


W. by the Atlantic Occan. It is divided into 
4 parts; 1. The coaſt of Maleguette, whoſe 
capital is Timan. 2. The Ivory Coaſt weſt⸗ 
ward, whoſe metropolis is Toba. 3. The 
Golden Coaſt eaſtward, whoſe capital is St. 
George de Mina. And 4. The kingdom of 
Benin, metropolis Arda. Guinea lies between 
5 and 13 degrees of N latitude, Its length 
is 1320, and breadth about 400 miles. It is 
ſubject to the emperor of Guinea, and Paganiſin 
is here the prevailing ſuperſtition, Their days 
are from 124 hours to 114 hours, 1 


7. 07 NusB1a. 


 Tyro. How is Nubia ſituate ? 5 
Philo. Nubia is bounded on the N. by Egypt, 
on the E. by Ethiopia Exterior, on the S. by 
Etliiopia Interior, on the W. by part of Zaara 
and Negro-Land. It lies between 14 and 22 
degrees of N. latitude, and under the 2d and 


C2 3d 


— —ͤ— — 
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Id N. climate. Its length is about 840, and 


breadth about 570 miles. The river Nile runs 
through it, and the principal towns known to 
the Europeans are Sinnar, and Dangola. 

It is governed by its own independent prince. 
Their traffic is chiefly to Grand Cairo. The 
length of the days is much the ſame as in 


Zaara. 


8. Of ETRHTOPIA INTERIOR. 


95 ro. How is this country ſituate ? 

Phils Ethiopia Interior, called alſo the land 
of the Abyſſinians, is bounded on the N. by 
Nubia, and on the E. S. and part of the W. 
by Ethiopia Exterior. It lies under the iſt, 


| 2d, and 3d N. and S. climates; and the length 
is computed at 3600 miles, and breadth about 
2200. Ethiopia Interior is divided into 8 pro- 


vinces: viz. 1. Barnagaſſo. 2. Tigremahon. 


3. Dobaſſat. 4. Fatigar. 5. Angote, 6. Amara. 
7. Beleguanze. And 8. Begramedri. It is 
governed by its own independent prince, lord, 


or ruler, called Naggaſi, whoſe government is 


deſpotic. He ſtiles himſelf the beloved of 


God, (ſays he ſprung from the ſtock of Judah) 
the ſon of the column of Sion, the ſon of the 
ſeed of Jacob, the ſon of the hand of Mary, 
the ſon of Nahu after the fleſh, and of Sr. 


Peter and Paul afrer the ſpirit, &c, &c. The 


longeſt day in the moſt northern parts of this 
country is about 13 hours, and the ſhorteſt 
in the moſt ſouthern 104 hours 
| RC ; | EXTERIOR, 


oy 
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. ExTERTOR. | 
Ethiopia Exterior is bounded on the N. by 
Abyflinia, on the E. W. and S. by the Ethiopic 
and Indian Oceans; and, if to this you add the 
land of the Hottentots, it extends to near 35 de- 
grees S. latitude, It comprehends the king- 


doms of Biafara, Loango, Congo, and Angola; 


the empires of Monomugi and Monomotopa ; 
and the coaſts of the Cafres, Zanguebar, Anian, 
and Abex. It is governed by various princes, 
and the people are chiefly groſs idolaters and 
Mahometans. As for the Hottentots, they 


ſhew no fign of any devotion, only are very ſu- 


perſtitious. a 
The days are from r2 to 14 hours. 


— — 


e r. R. 
Of the AFRICAN Hands. 
Hero. THAT are the principal Iſlands in 
Africa ? „ 2 
Philo. There are many ſmall iſlands, but the 
moſt noted are the following; viz. 1. The 
iſland of Madagaſcar. 2. Cape Verde Iſlands. 
3. The Canary. And, 4. the Madeira I ſlands. 
. 1. MaDaGasCaR, 1 
This 1s a large iſland, lying S. E. of Ethiopia, 


and extends from 10 to about 25 degrees of 


S. latitude; is about 1000 miles long, and 300 
broad. It is called by the Portugueze St. Lau- 
By 6 rence, 
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rence, becauſe they firſt diſcovered it on that 
day. The inhabitants (except in the eaſtern 


part) are chiefly Pagans and Mahometans ; and 
are ſo governed by their prieſts (called Om- 


5 biaſſes) that they are extremely ſuperſtitious. 


Thus, if a child be born upon ſuch a day, they 
ſay it is unlucky, and therefore give it to the 
wild beaſts; and, if a woman dies in child bed, 
they bury the living child with her, becauſe i 
is better ſo (they fay) than to live without a 
mother to take care of it, And thus, by theſe 
cruc] and abſurd pradtices, their iſland is very 
thin of inhabitants. It is under no particular 


governor. 


Cape VERDE iſlands, 
Theſe lie S. W. of Barbary, and N. W. of 


Guinea, between 13 and 17 degrees N. latitude, 


and are as follow: 1. St. Anthony. 2. St. Vin- 
cent. 3. St. Lucia. 4. St. Nicholas, 5. Inſula de 
Sal. 6. Boraviſta. 7. Mago. 8. St. Jago. g. 
Inſula del Fuego. 10. Bravo. The chief town 


is St. Domingo. Thc:y are ſubject to Portugal. 


3. The CaN ARY iſands. 
Theſe lie N. of tlie Cape Verde iſlands, and be- 
tween 27 and 29 degrees N. latitude, They are 
in number; viz. 1. Lancerota. 2. Forte Ven- 
tura. 3. Canaria. 4. Teneriffe, famous for its 
peak. 5. Gomera. 6. Ferro, where formerly 
the firſt meridian was fixed by common con- 
ſent; but now every nation fixes it at its own 
metropolis. And, 7. Palma. They are ne 
to the king of 23 = 
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4. Martina, or Mapriras. 


This lies in about 32 degrees N. latitude, and 


W. o: Morocco. Its chief town is Funchal. It 
is ſubject to the Portugueze. 

Tyro. Are theſe all the iſlands ? 

Philo. There are ſome of leſs note; viz. 
1. Zocotora, ſubject to the Arabians. 2. Co- 
mora, N. W. of Madagaſcar. 3. St. Thomas. 


4. Prince's Iſland. And, 5. Annabona, ſubject 
to the Portugueze, lying W. of Ethiopia. 6. 


St. Helena, ſubject to the Engliſh, lying S. W. 
of St. Thomas's. And, 7. The Iſle of Aſcen- 
ſion, N. W. of St. Helena. 
Africa. 


Tyre. 1 return you chanks, Sir. 


Philo. Now, Tyro, for the laſt quarter of the 


world; viz. America. 


—U —U—U— — — 
DIALOG Un m. 
SECT. L 
of AMERICA. 


' Tyro. 
| how 1:5 it ſituate ? 


Philo. e called the ath or laſt quarter 


of the world, and weſtward on the globe. 


It is divided into 2 principal parts; one 


called North, and the other South America. 
And accordingly I have drawn two maps, one 
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which will give you adequate ideas of this ex- 
tenſive quarter of the globe. 


I. Of NORTH AMERICA. 


Do. Why is this called North America? 
Philo, Beeauſe it lies on the N. ſide of the 


equator, 


Tzro. Into how many principal parts is it 
divided? 


Philo. Into 5, as follows; viz. 1. Mexico, or 


New Spain. 2. New Mexico, called Grenada. 


3. Florida. 4. Terra Canadenſis. And 5. 


T erra Arctica. 


1. Of Mexico, er New Sram, 


yo. How is this country ſituate ? 

Philo. Mexico, diſcovered in 1 518, and con- 
quered by the Spaniards in 1521, is bounded 
on the N. by Nova Granada, on the E. by the 
gulph of Mexico, on the W. by the Pacifie 


Ocean, and on the S. by Terra Fi irma. It lies 


chiefly in the torrid zone, between 8 and 30 


degrees of N. latitude, and is extended to 


about 33 degrees of longitude. The greateſt 


length is computed to be 2000, and breadth 
about 600 miles. 


Hero. Into how many principal parts is this 
country divided? 


Philo. "_ 3, called Audienzes; viz. 1. Sur 


dalajara. 2. Mexico. And 3. Guatimala. 


The ds are of the fame names as the 


Audiences. 


1. Guapa- 
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I. GUADALAJARA. 


This contains the provinces of Cinaloa, New 
Biſcay, Zacaticas, Gaudalayai a, Chiameltan, and 


Zaliſco. 

2. Mexico contains the provinces of Panuco, 
Mexico, Mechoachan, Loſs Angelos, Anlequera, 
Tabaſco, and Jucatan. 
3. Guatimala comprehends Soco Nuſco, 
Guatimala, Nicaragua, Coſta Rica, Veragua, 


Honduras, Verapaz, ar. d Chiapa. The longe -(t. 


day in the moſt northern part of this country 1s 


about 13 hours, and in the moſt ſouthern about 


121 hours, It is governed by the king of Spain, 
under a viceroy, who reſides at Mexico. The 
Indians are in general Idolaters; but the 


Spaniards, here, as in Europe, are ahh of the 


"i atholic religion. 


2. Of New Mexico, called NOV G 


Tyro. How is this poſt. of N. America 


ſituate. 


Philo. This country was diſcovered by the 
Spaniards, in 1 540, and. 1s bounded on the N. by 


Terra Arctica, on the E. by Florida, on the S. 
by Mexico, or New Spain, and on the W. by 


California. Its extent is not yet known. The 
chief town is Santa Fee, the reſidence of. the 


8 Spaniſh governor.. 


[ Of FLloniD a. 
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Philo. Florida, diſcovered alſo by the Spa- 
niards, 1497, and poſſeſſed by them in 1527, is 
bounded on the North by Georgia, on the E. by 
the Atlantic Ocean, on the S. by the Gulf of 
Mexico, and on the W. by the river Miſſiſſippi. 
It lies between 25 and 32 degrees of N. latitude, 
and under the 5th and 6th N. climate, compre- 
hends 23 degrees of longitude, and is computed 
to be about 500 miles long, and 440 broad, in 
its greateſt extent. 1 

The natives are groſs idolaters. The interior 


parts are independent: but the places upon or 


near the {ea coaſts lately belonged to the Engliſh, 


but, by the treaty of peace in 1783, were ceded to 
Spain. The longeſt day in the moſt northern 


part is about 14 hours, and the ſhorteſt in the 


moſt ſouthern about 10+ hours. 


The chief towns are Sr. Auguſtine and Pen- 
ſacola. 


4. 07 TERRA CAN A DEN 18. 
Toes: How is this country ſituate ? 


Philo. It is bounded on the N. by part of 
Terra Arctica, on the E. by the Atlantic Ocean, 


on the S. by the Gulf of Mexico, and on the 


W. by New Mexico and parts unknown. It 
lies 8 30 and 62 degrees of N. latitude, 
and extends to near 40 degees of longitude; 


is about 2100 miles in length, and 1600 in 


breadth. 


ro. But pray is it not divided into ſome 
principal parts? 


Philo. 
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' Philo. Yes, into N. and S. The N. com- 
prehends, 1. Terra Canadenſis Propria. 2. 
Nova Britannia, or New Britain. 3. Nova 


Francia, New France, or Canada; chief town _ 


Quebec. This laſt now. belongs to Great 
Britain, 

Tyro. What does the 8. part contain? 

Philo. 1. Nova Scotia. 2. New England. 
3. New York. 4. The Jerſeys. 5. Penſilvania. 


6. Maryland. 7 Virginia. 8. Carolina. And 
9. Georgia. All theſe (Nova Scotia excepted) 


containing in the whole, 13 provinces, have 


lately renounced their allegiance to the crown of 
Great Britain, and, at the concluſion of the 
laſt war in 1783, were acknowledged, by the 
_ Engliſh and by the reit of the world, as ſove- 


1 and independent States. 
The chief towns of theſe provinces in order 
are, 1. Halifax in Nova Scotia. 2. Boſton. 


3 New Vork. Fro 5. Philadelphia. 


6. Annapolis Royal James Town. 8. 
Charles Town. And. 9. " Savannah. 


F, 9 Scotia, diſcovered in 161 


2. New England, in 1497, and poſſeſſed for: 
queen Elizabeth, by Sir Philip Amadas,.in 1558. 


3. New York, by Mr. Hudſon, in 1608, and 
fold to the Dutch, who kept it till 1664; at: 


laſt it was given by Charles 1I. to the duke: 


of York; it was called before New Nether- 


land. 


4s New Jerſey, was A be in 1497. 
C6 5. Pen- 
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5. Penfilvania about the ſame time. It was 
given by Charles II. to William Penn, Eſq. by 
letters patent in 1680. 

6. Virginia, in 1497, but more particular ly in 
158 5, by Sir Walter Raleigh, who is ſaid to be 
the firſt that brought tobacco into England. It 
was called Virginia, in honour of queen Eliza- 
beth, as a virgin queen. 

7 Maryland, was alſo diſcovered by the 
Engliſh under the two Cabots, in 1497. It has 
its name from Mary, wife of Charles I. who gave 
it by letters patent to the right honourable 


Cæcilius Calvert, Lord Baltimore, in 1632. 


8. Carolina, diſcovered about the ſame time, 


and in 1660 granted by patent to ſeveral noble- 
men, by Charles II. 


Of Terra ARCTICA. 


Hyd. What do you mean by Terra Arctica? 
Philo. This country is ealled Arctica, becauſe 
it lies towards the North; it comprehends thoſe 
parts of America, or lands near America, ſituate 
near, or towards, the N. pole, or polar circle. 

Tyro Which are they? 

Philo. There are many of them; but the 
chief and moſt noted are, 1. Greenland, 2. 
Spirſbergen. 3. Nova Zembla. 4. Terra de 
Jeſſo. 5. New Denmark. And, 6. New North 
Wales. 


Little more is known of theſe at oreſent but 


their names and therefore they cannot be taken 
= further notice of. 
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OF SOUTH AMERICA. 
of SOUTH AMERICA. 


: Sg Why is this ſo called? 
Philo. Becauſe it lies chiefly on the S. ſide of 
the equator. 


Tyro. Into how many principal parts is it 
divided? 
Philo. Into 7; viz. 1. Terra Firma. 2. 
Peru. 3. The Land of the Amazons. 4. Braſil. 


5. Chili. 6. Paraguay. And, 7. Terra Ma- 
gellaniea. Ws 


37 


Tt. Of TERRA FRA. 
Tyre. How i is this ſituate? 
Philo. Terra Firma, diſcovered in 1814 lies 
under the iſt N. climate, and is bounded on 


the N. by the Atlantic Ocean, on the E. by the 
lame, on the S. by Peru and the country of the 


It is extended to about 274 degrees of longitude, 
and lies between the equator and 112 degrees 
of N. latitude. It is computed to be about 1500 
miles long, and 750 miles broad. 

Dyro. How is it divided? 

Philo. Into E. and W. The E. upon the river 
Oroonoque, called Guiana, whoſe chief towns 
are Surinam and Cayenne. The W. compre- 
hends the provinces of 
1. Panama, called alſo Terra Firma; chief 
town is Panama. 

2. Carthagena, metropolis the ſame. 
3. St. Martha, metropolis the ſame. 
4. Rio d la Hache, metropolis the ſame. 
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Amazons, and on the W. by the Pacific Ocean. 
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. Andaluzia, metropolis St. Thomas. 
6. Comana, metropohs Comana. 
7. New Granada, metropolis St. Fee de 
. 
8. Papayan, metropolis Papayan. 
It is governed, for the king of Spain, by 
a viceroy reſiding at Mexico. The natives of 
this country, elpecially-1 in the middle, are groſs 
idolaters. 


% Fi v. 

Tyro. How is this country ſituate? | 

Phils. Peru, firſt diſcovered by the Spaniards, 
in 15245, is bounded on the N. by part of Terra 
Firma, on the E. by Amazoma, on the S. by 
Chili, and on the W. by the Pacific Ocean. It 
lies between 24 degrees of S. and 1 degree of 


N. latitude, and is extended to 20 degrees of 
| longitude, and under the ſt, ad, and 3d 8 
climate. 

Hero How is it divided? 

Philo. Into three provinces, 

1. Quito, N. whoſe chief towns are Quito 
and Payta. 
2. Lima, or Los Reyes, in the middle, whoſe 
chief towns are Lima, the metropolis, Cuſco, 
and Callao. 

3. Los Charcos, whoſe chief towns are 
Portoſi and Porco. 

The natives in general are very groſs idolaters, 
worſhipping the ſun, moon, ſtars, thunder, light- 
ning, &c. But 1 in ſome Parts there are Chriſ- 
nans, &c. 

It was nn. * the Spaniards 3 in 1533, 

and 


as ks 
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and they have the moſt conſiderable part of it 


under their dominion. 


3. Of the Land of the AMAZONS. 


9 ro, How is this land ſituate? 
Philo. This country, diſcovered by the Spa- 


niards in 1541, is bounded on the N. by Terra 


Firma, on the E. by Braſil, on the S. by Para- 


guay, and on the W. by Peru. 


It lies under the iſt, 2d, and 3d S. made. 


It is under no particular government, the inha- 
bitants in general being a . ſavage ſort of people, 


appearing always in arms. From this circum- 
ſtance it 15 ſuppoſed to take its name, in alluſion 
to thoſe ancient warlike women the Amazons, 


who are ſpoken of by the poets, and by everal. 
hiſtorians. 


4. Of B K A2 1 E. 

Tyro. How is Brazil fituate 

Philo. This country, diſcovered by the Por- 
tugueze, about 1501, is bounded on the N. and 
E. by the Atlantic Ocean, on the S. by the 
mouth of the river Plata, and on the W. by a 
chain of mountains, which divides it from Pa- 
raguay, and the country of the Amazons. 

It lies between the equator and 35 degrees 


of S. latitude, and under the iſt, 20, 3d, ath, 


and 5th S. climate. 


Its greateſt length is computed to by about 
2500 miles, and its breadth about 700. 


Tyro. Into how many 2 parts is it 


| | divided? 2 


Pp bilo, 
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Philo. There is not any particular account of 
its provinces, diviſions, &c. but the chief towns 
that are known, or moſt worthy of note, are as 
follow: 1, St. Vincent. 2. Santos. 3. Angra 
Dos Reyes. 4. St. Sebaſtian, or Riode Janeiro. 
5. Spiritu Sancto, 6. Porto Seguro. 7. St. Sal- 
vadore. 8. Pernambuco. And g. Parayba. 

The natives are under no particular govern- 
ment, nor profeſs any religion, being chiefly. 
ſunk into groſs ignorance, idolatry, &c. 

. Of Enit. 

Tyro. How is this country ſituate? 
| Philo. Chili, diſcovered by the Spaniards 
about 15 54, is bounded on the N. by Peru, on 
the E. by Paraguay, on the S. by Terro Ma- 
gellanica, and on the W. by the Pacific Ocean. 

It lies between 25 and 44 degrees of S. la- 
titude, and under the 4th, 5th, and 6th S. 
elrmates. 

Its length is computed to bs about 1100 
miles, and its breadth 600. 

DHro. Into how many parts is Chili principally 
divided? 

Phils. Into 3; viz. 1. Chili Proper. 2. Chili 
Imperial. And, 3. Chucuito, whoſe chief towns 
are St. Jago, Baldivia, and St. John de Fontieta. 

It is chiefly governed by the viceroy ol Peru, 


under the king of Spain. 
6. Of Panacyay. 


75 ro. How 1s Paraguay ſituate ? 
Philo, This . diſcovered alſo by the 
Spaniards 
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Spaniards in 1546, is bounded on the N. by 
the land of the Amazons, on the E. by Brazil, 


on the S. by Terra Magellanica, and on the W. | 


by Chilt and Peru. 

Tyro. Whence has it its name ? 

Philo. From the river Paraguay ; but it is 
called by the Spaniards (and currently by others) 
Rio de la Plata. 

It lies between 12 and 37 degrees of S. lati- 
tude, and under the 2d, 3d, 4th, and 5th S. 
climate, and extends to about 25 degrees of 
longitude. 

Its length is computed about I 500 miles, 
and breadth about 1100 miles. 


Tyro. Into how many principal a is It 
divided 2 --. | 


Philo, The moſt material provinces are 5 in 


number; viz. x Guayra, whoſe chief town is 


Cividad Real. 2. Paraguay Proper, whoſe chief 
town is Aſſumption. 3. Chaco, whoſe chief 
town is Conception. 4. Tucoman, whoſe chief 


town is St. Jago. And, 5. Rio de la Plata, 


whoſe chief town is Buenos Ayres. It is go- 


verned chiefly by a viceroy. 


"OF TERRA MackzLLANICA. 


Tyro, How is this country ſituate? 
Phils It is bounded on the N. by part of 


| Paraguay and Chili, on the E. by the Atlantic 


Ocean, on the S. by the Straits of Magellan, 
and on the W. by the Pacific Ocean. 
It was diſcovered about 1519, by one Ferdi- 


nand Magellan, from whom it took its name. 


SECT: 


43 AMERICAN ISLANDS. 

% T.-AVt: 

Of the AMERICAN Hands, and NEW 
DISCOVERIES. 


Tyro. HAT are the principal iſlands of 
America ? 
Philo, They are 11, wed are Oy divided: 
1, Newfoundla 
x. In the North 2. California“ 
. Cubes 
|. 4. Jamaica ( Called the 
35 Hiſpaniola Great Antiles. 
6. Porto Rico 
2. In che 7. Bermudas 
8. Lucayos, or Bahamas 
9. Caribbees 


| 
| Called the 
Little Antiles, 
3: In the South, 11. Terra del Fuego 

1. Of NEwFOUNDLAND. 


This iſland was diſcovered by the two Cabots, 
in the time of Henry VII. 1497; but more 
perfectly by Thorn and Elcot of Briſtol, in 1527. 
It lies between 46 and 52 degrees of N. latitude, 
near New-Britain. L 

It is ſubject to the crown of England. It 
is chiefly valuable on account of the great 
cod-fiſhery upon its banks, which is ſuppoſed 
to employ upwards of 10,000 hands, and to 


10. Sotovento } 


year. Chief towns Placentia, Bonaviſta, and 
St. John 8. 


2. Of 


Now known to be a peninſula, 


Increaſe the national wealth about 300,000). a 
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2. Of CaLITORNI. 


The northern part of this peninſula was dif- 
eovered by Sir Francis Drake in 1577. It has 
3 on the E. and the Pacific Ocean on the 


It lies between 23 and 43 mn N. 
— | 


3. Of CuBa. 


This iſland was diſcovered by the Spaniards 
in 1594. It lies N. of Jamaica, N. W. of 
Hiſpaniola, and S. of the Bahama iſlands. It 
lies between 19 and 23 degrees N. latitude, 
and extends to about 13 degrees of longitude. 
It is ſubject to the king of Spain, and the chief 
towns are the Havannah and St. Jago. 


4. OF JAMAICA. 

This was diſcovered by Columbus, and con- 
quered from the Spaniards by Penn and Vena- 
bles in Oliver Cromwell's time. It was firſt. 
called St. Jago, but afterwards Jamaica, in ho- 
nour of James duke of York. 

It lies S. of Cuba, and W. of Hiſpaniola, 
and between 17 and 19 degrees N. latitude, and 
extends to about 3 degrees of longitude. - 

It is ſubject to the Engliſh. Its chief towns 
are Kingſton, Port Royal, and Spaniſh Town, 


6 - Of: HisPANnIOLA. 


This was diſcovered alſo by Columbus in 


1492. It lies between 17 and 21 degrees of 
N. latitude. It has Cuba on the N. W. Ja- 


maica on the W. and Porto Rico on the E. The 
| weſtern 
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weſtern part was ſubject to France, the eaſtern to 
Spain. Its principal town is St. Domingo. The 
whole iſland was ceeded by Spain to France by 
treaty concluded in 1795. | 


6. Of PorTo Rico. 


Porto Rico (once called Johannis Inſula, and 
by the natives Bonquin) lies E. of Hiſpaniola, 
in about 18 degrees N. latitude. It is called 
Porto Rico from the city and haven of the ſame 
name. It is ſubject to Spain. 


7. BERMUDAS. 


Bermudas, fo called from John Bermudas, a 
Spaniard, who firſt diſcovered it. It lies be- 
tween 32 and 33 degrees of N. latitude, about 
240 Engliſh leagues E. of Carolina; and is 
ſubject to the crown of Great Britain. 


8. Of the Lucavos. 


Tyro. Why are theſe ſo called? 

Philo. From Lucayos, the longeſt of them 
all. They extend from the coaſt of Florida, 
to the N. of Hiſpaniola. _ 

The chief of them are, 1. Bahama, 2. Lu- 
cayos. 3. Providence. 4. Cignatio. 5. Guana- 
hani. 6. Tuma. 7. Tama. 8. Samana. And 

9. Maiaguana. 

The principal of theſe is Bahama, near Cape 
Florida, and remarkable for ſpiders, they being 
about 2 inches long, and having, in general, 
6 eyes. 


9. Of the Cann Jands, 
Tyro. Why are theſe iſlands fo called? 
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Philo. From the inhabitants, who, upon the 
firſt dilcovery, were found to be cannibals. 
They repreſent the ſegment of a circle, are 
about 3o in number, and extend from about 
17 degrees N. almoſt to Terra Firma, 
The chief among them are 1. Anguila. 2, 
St. Martin. 3. Sancta Crux. 4. Barbuda. 
5. St, Chriſtopher's. 6. Nevis, or Mevis. Ty 
Antego. 8. Montſerat. 9. Guadalupe, 10. 
Marigalant. 11. Dominica. 12. Martinico. 
13. St. Lucia. 14. Barbadoes. 15. St. Vin- 
cent. 16. Granada. And, 17. Tobago. 
Note, Some of theſe belong to the Engliſh, 
ſome to the French, and others to the Dutch. 
One of the moſt conſiderable of them is Barba- 
does, in about 134 degrees N. latitude. It is ſub- 
ject to the Engliſn. Metropolis Bridge Town. 


10. Of the SOTOVENTO. 


Theſe are ſo called by the Spaniards, to whom 


155 they chieflv belong, and are found from E. to 
poly W. along the coaſt of Terra Firma. The prin- 
EY cipal of them are, 1. Trinidada. 2. Marga- 
* rita. 3. Tortuga. 4. Orchilla. 5. Rocca. 6. 
* q Bonayre. 7. Curacoa. And 8. Aruba. 

11. Of Terra DEL Futco. 

8 This (according to ſeveral hiſtorians) is ſo 


f called, on account of ſeveral volcanos. It is 
Fra ſtuate S. of Magellanica, and parted from the 
continent by the Straits of Magellan, lying be- 
tween 52 and 56 degrees S. latitude. 


NEW 
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ISLANDS IN THE SOUTH SEA, 
NEW DISCOVERIES. 
Of late years ſeveral voyage have been per- 


formed round the world, particularly by the 
celebrated Captain Cooke; and, in the courſe 


of theſe, ſome new iNands have been diſco- 


| vered, and the coaſts of others more perfectly 


explored. The principal of thoſe newly diſco- 
vered are, Otaheite, the Society Iſlands, Ohe- 
teroa, the Friendly Iſlands, the New Hebrides, 
New Caledonia, the Marqueſas, the Pelew 1flands, 
and the Sandwich Iflands; at one of the latter, 
called Owhyhee, Captain Cooke was unfortu- 


nately killed, Feb. 14, 1779. 


T hole more perfectly explored are, New Gui- 
nea, New Zealand, and New Holland. The lat- 
ter is, by much, the largeſt iſland in the world; 
on the eaſt coaſt of which, called New South 


Wales, is Botany Bay, the place to which the 
convicts are now tranſported. Diſtant from 
London 10,500 miles, S. E. 


The firſt convicts deſtined for Botany Bay 
(being 750 in number) failed from Portſmouth 
on Sunday the 1 3th of May, 1787, and Arden 
at Botany Bay in January, 1788. 

Thus, Tyro, I have given you as com- 


. plete a view of Geography as I could in fo 


narrow a compaſs; and I hope it will be ſuf- 
ficient to excite the curioſity of young begin- 


ners, and to qualify them in time for- under- 


ſtanding thoſe authors that have treated more 
largely and particularly on the ſubject. 
And now, Tyro, we are come to the uſe of 


the Globes. D I A- 
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DIALOGUE V. 


Between PriLo, a Ti utor, and Tyzo, bis Pupil, 


concerning the nature, Properties, and uſe of the 
SGroexs. 


ET. I. 
Tyro. ] HAT 1 is a globe, or ſphere? 
LR: Philo. A globe, or ſphere, i 
a ſolid round body, contained under one fur 
face; having a point in the middle, called the 
entre, from whence all lines drawn to the ſur- 
face are equal. 


Tyro. Pray, how is a globe generated or 
formed? 


Philo. It is made by the rotation of a circle, 
or ſemi-circle, broad ways upon its axis: thus, 
Wa ſhilling preſſed upon its edge, by two pins 

W oppoſite each other, and blown round, will na- 
Wturally repreſent the formation, or ſhape of a 
W2lobe. 
„ How many ſorts are there ? 
Philo. Two, one called the Terreſtrial, or 
erthly: the other the Celeſtial, or heavenly | 
lobe. 

Vero. What does che T erreſtrial tie reach" 
| Fn | 
Pbilo. By the Terreſtrial globe we are taught 
he knowledgy of the earth and ſea; with che 
wation of 3 their difference in latitade 


* 


firſt you muſt learn the names of the appen- 
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and the true diſtance from one place to a 


This is called Geography. 


Tyro. What is the uſe of the Celeſtial globe? 

Philo. The Celeſtial globe not only teaches 
us the ſun's riſing and ſetting, but alſo the riſ- 
ing and ſetting of the ſtars, together with their 
right Aſcenſion, Declination, Amplitude, Al- 
macanther, Azimuth, Latitude, Longitude, and 
Diſtance from each other. This is called Aſ- 
tronomy. 

Tyro. But J muſt know firſt what Almacan- 
ther, Azimuth, &c. mean. 

Philo. That you ſhall know by and by: but 


dants and different circles belonging to the 
globe. 
Tyro. Pleaſe then to let me know what hey 


Are. 


Philo. 1 will; ad only take a little pains to 
learn the nature of them, and you will ſoon be 
qualified to work ſome t yourſelf. 


1 , 1 ; . 


__ — : TED : - Ly 9 —_— 


A further as 8 of the Gion Es, With the a 
circles and appendants belonging lo them. 


THAT do you mean by great circles 
of the ſphere ? 

Philo. Great circles are ſuch as cut the globe 
into two equal parts, paſfing through the cen- 
tre: all ſuch as do not cut the ſphere into two 
2 8 parts, are called leſſer circles. 


T ro. 


| 7 


1 


The Echptic, or Zodiac. 3. The Brazen Me- 
ridian. 4. The Horizon. And 5. The ee 


EquinoRial on the Celeſtial Globe, 1s a line, or 


each other, and a fine hair line between them: 
meridian (or ſign Aries) and is marked from 
1 with 10, 20, 30, 40, &c. to 360, quite round. 


I have already obſerved, was formerly fixed at 


edge, or part, of the Equator « on the Terreſtrial 
Globe; are there not? 


commend) are alſo marked from the meridian 
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Tyro. Pray how many great circles are there? 
Philo i. The Equator, or Equinoctial. 


N. 
_ 


1 Of the EqQuarToR, 


Tyro. What is the Equator, or EquinoCtial ? 
Phils, The Equator on the Terreſtrial, or 


circle, that cuts the Globe into two equal parts, 
called northern and ſouthern hemiſpheres, 
whoſe poles are thoſe of the world, dividing 
the N. fromthe S. and upon the Globe i it is eaſily 
known by two broad lines running parallel to 


it is divided into 360 equal parts, called degrees, 
begin ung, on the Celeſtial Globe, at the firit 


The firit meridian on the Terreſtrial Globe, as 


the iſland of Ferro; but now almoſt every na- 
tion fixes it at its own metropolis, 85 
'Tyro. But there are other figures on the lower 


Pbilo. Not on all Globes. Senex's Globes, 
indeed (which, as I ſaid before, I would re- 


of London, with 10, 20, 30, &c. to 180 degrees 
to the right-hand, or E. and, in like manner, 
towards the leſt- hand from London, with 10, 
20, 30, ec. to 180, W W. 


1 Tyra, 


11 
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Tzro. And, pray, what is the uſe of this ? 

Philo The Equator ſhews you the longitude 
of any place, either E. or W. fiom the firſt 
meridian ; and this lower line on Senex's Globe 


ſhews you the longitude of any place from Lon- 


don, which is extremely convenient. The upper 
line of figures on the Equinoctial ſhews the right 
and * aſcenſion of the ſun, or any Rar, 


2. Of the EctipT1C and ZoDiac. 
Tyro. What, or which is the Ecliptic ? 


Philo. The Ecliptic is another great circle of 
the ſphere, whoſe poles are in the polar circles, 


where it is interſected by the ſlſtitial Colure, 


running from Cancer Gard and from Capricorn 


northward. It cuts the Equator at the two 
Points Aries and Libra, making an angle at 
each point of 23 degrees, 30 minutes, which is 
its furtheſt, or utmoſt extent, either N. or S. 
from the Equator, as you will {ce more plainly 


hereafter, 

Tyro. What is the Zodiac? 

Philo. The Zodiac is a broad imaginary cir- 
& which extends itſelf (according to the rules 
of Aſtronomy) eight degrees on each ſide of 


the Ecliptic, and is that which contains the 12 
ſigns, and in which the planets perform their 


revolutions. The line in the middle of the 
Zodiac is called the Echptic; becauſe Eclipſes 
happen in or near that line, It is called Via 
Solis, the Sun' s path, or way. ( But in Aſtro- 


nompy, it is that circle, or r path, which the earth 


would 
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would deſcribe to an eye, placed in the centre 

of the ſyſtem, viz. the ſun, 

”. Tyro. Pray, Sir, tell me in what manner the 

i Ecliptic is divided, for I think, I have ſome 

notion of it. 

s Philo. The Ecliptic (like the Equator) | is di- 

{I vided into 360 degrees, but not numbered from 
I x, 10, &c. as the Equator is. It is divided into 

12 equal parts, containing 30 degrees each, 

which are called Signs, and have different names 
and characters. 

Beo. Pleaſe to let me know them. 

© Philo, I will; and you muſt mind to get the 

names of them by heart, and the character be- 

F, longing to each, ſo as to know them at firſt ſight, 


The SIGNS. 


NokrRERR SIGNS, 


Aries. Taurus. Gemini, Cancer, þ © 
© g f * 


Virgo. 
SOUTHERN, 
þ Libra. Scorpio, Sagittarize, Capricornus, Aquarius Piſces. 


WAI R 555 KS ** 


(= Take notice, the firſt fix are called the 
Northern, the other the Southern Signs; and 
you are to mind which are oppoſite to each 

2 other (for that is very material) as ꝙ is oppoſite 
13 to , f to u, &c. for it will ſhew you the dif- 
Sy ferent times and ſeaſons of the year, &c. very 
ol readily, when you come to perform any ope- 


tation. 


0 - — tþ Sap toes - < aa tre Fae. ae —— — 
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Tyro, I will obſerve what you ſay; but pleaſe 
to tell me the ſignification of their names. 
Ppdilo. It is of no great ſervice; however, 
here they follow: Aries ꝙ, or the Ram; Tau- 
rus 8 the Bull; Gemini = the Twins; Cancer 
2 the Crab; Leo the Lion; Virgo m the 
Virgin; J bra the Balance; Scorpio m the 
Scorpion; Sagittarius the Archer; Capri- 
cornus the Goat, Aquarius ꝶ the Water 
bearer; and Piſces X the F 8 
Dyro. Pray, Sir, inform me why the ancient 
aſtronomers affixed ſuch images as the Ram, 
the Bull, &c. to the 12 Signs of the Zodiac. 

Philo: It is not ealy to give a poſitive anſwer 
to your queſtion; but there is great reaſon to 
ſuppoſe that they were placed as Hieroglyphics 

of the ſeaſons of the year, alluding to the an- 
nual courſe of the Sun. 

Thus, Aries, Taurus, and 8 repreſent 
March, April, and May, the ſpring quarter of 
the year, when Lambs, Calves and, Goats (the 
latter generally bringing torth twin kids) are 
produced. 

Cancer, the Crab, which creeps both ways, 
repreſents the increaſe and decreaſe of the Sun's 
declination, to and from the ſummer ſolſtice, 
1n June, 

| Leo, the Lion, intimates the raging heat of 
the ſun in July, which the ancients compared to 
the furious nature of that fierce animal. 

Virgo, the Virgin, with a ſpike or ear of com 
in her hand, roperly repreſents e when 

thc harveſt * the carth 1 is ripe. 
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Libra, the Balance, is diſplayed in September, 
to intimate that the days and nights, at the au- 


at that ſeaſon, diſeaſes 5 various kinds too often 
rage. 


Sagittarius, the- Archer, marks November „ 


as the proper time for hunting. 


Capricornus, the Goat, by its climbing wall 0 


rocks, is placed as an emblem of December, 
when the ſun, at the winter ſolſtice, begins ta 
aſcend again towards the Equinoctial. 


repreſents January, when rains are frequent. 
Piſces, the Fiſhes, are emblerns of the fiſhing 


month of February. 
N. B. The Ecliptic cuts, or interſects the 


ſigns, Aries and Libra , viz. on the 21ſt of 
March, and the 22d of September, N. S. on 


which days the ſun is in the Equator, and has 


ys, 1 no declination, either N. or S. and the days and 


* nights are then equal to all the Inhabitants on 
my 


the globe, as you will plainly ſee by and by. 
3. Of the BRazen MERIDIAN. 
Tyro. What is the Brazen Meridian ? 


ec to Philo. The Brazen Meridian is another great 
_ = circle, which divides the Globe into two equal 
Lg parts, called the Faſtern and Weſtern hemi- 


* | points 


tumnalEquinox, are equal in all parts of the globe. 
Scorpio, the Scorpion, a noxious animal, is 
placed as the Hieroglyphic of October; · becauſe 


Aquarius, the Water- bearer, with his urn, | 
ſeaſon, which began in the Nile during the 


Equator, or Equinoctial, at the two points, or 


ſpheres, whoſe poles are in the Eaſt and Weſt 


£ 
” 
« _ 
, — U — — 2 — 3 — 
4 © 2 ** 8 1 — * K 
— n . 
— — — o 4 
Q a4 © * S > a 4 
ro ERA CI”  K% 
ae | y . 3 
8 
* 


122 — eG . 
a vo. ap, — 
— 1 88 
D - 


the pole above the Horizon. 
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points of the Horizon. It is repreſented by 


a thick braſs hoop, which ſurrounds the Globe, 


from N. to S. and divides the Equator into 2 


equal parts, viz. the E. and the W. and is that 
on which the Globe itſelf is hung, or turns 


round upon its axis, the extremities of which 
are called the poles. - 

Tyro. How is the Brazen Meridian marked, 
or divided? 


| Philo. Like the Equator and Ecliptic, into 
380 degrees; but with this difference, it is di- 
vided into 4 ninerics, 

Tyro. In what manner, pray ? 

' Philo. From the Equator towards the N. and 
S. Pole, the Meridan is marked with a cypher 


over the Equator, thus (o); and on each ſide, 
with 10, 20, 30, 40, 50, 60, 70, 80, and go, 


which ends in each pole. Then again, from 


each pole to the Equator on the other half of 


the Meridian, is marked 10, 20, 30, 40, &c. to 


90, which ends in the Equator. 


7370. Then I plainly perceive by this, that as 
many degrees as one pole is elevated or raiſed, fo 
many degrees will the contrary pole be depreſſed. 

- Phila. Your notion is very juſt. 

Tyro. But pray, what is the principal uſe of 


this circle ? 


Philo. The Brazen Meridian ſhews you the 
latitude of places, and their difference of Jatitude, 
either N. or S. from the Equator: for the lati- 
tude of a place is the ſame as the elevation of 
That is, whatever 
figure, or number, the Horizon cuts the Me- 
ridian 
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ridian in, ſo many degrees is the pole elevated, 
which is the latitude, as you will more plainly ſe 
when we come to {peak of latitude and longitude, 


4. Of the Horizox. 

Tyro. What is the Horizon ? 

Philo. The Horizon is that great circle which 
divides the heavens and earthinto two equal parts, 
one called the upper, and the other the lower 

Hemiſphere, whoſe poles are in the Zenith and 
Nadir. There are two ſorts, the one called the 
ſenſible or apparent, che other the rational or 
real Horizon. 

Hro. What is the ſenſible Horizon? 

Phils The ſenſible Horizon is that which di- 
vides the viſible part of the heavens from the in- 

"viſible; and is that great circle which we ſee all 
round us (ſtan ding upon any hill, or at ſea) juſt 


} 
Tz 1n the points where the heavens and earch ſeem 
q to meet, or to be joined together. 
) Tyro. What 1s the rational Horizon? 

Philo. The rational Horizon, is that which 
8 paſſes through the centre of the earth and di- 
0 


vides it (as was faid before) into the upper and 
. lower Hemiſphere. 
(5 This rational Horizon i Is repreſented by 
that broad wooden circle, lying with its face 
upwards, having two notches cut in it, one in 
the N. and the other in the S. part, in which 
the Brazen Meridian is ſlipt, or moved up of 
dowa at pleaſure; the poles of the Horizon are N 
the Zenith and Nadir. i 


Tyro, Pleaſe to give me a further deſcripticn 
of the Horizon. 


1 Phils, 


4 
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by Martin, the Horizon plate will contain on its 
ſurface five circles. a 


- the Azimuth, &c. 


the Mariner's compals, 
Days throughout the Year. 


tains the marks, names, and figures of the 12 
Signs of the Zodiac.“ 


moth and Amplitude. The ſecond contains the points of 


Philo. If you uſe Senex' :Globes, as improved a 


t. The circle that is next the globe ſhews 


2. The ſecond circle is that of Amplitude, &c. 
3. The third circle contains the 32 points of 


4. The fourth is that of the Months and 
5. The fifth circle is the Ecliptic, and con- 


1 ro. Sir, I thank you kindly, Pray: tell me 
now the uſe of the Horizon, 

Philo. The Horizon ſhews the riſing and ſet- 
ting of the ſun, length of days and nights; alſo 
the riſing and ſetting of the ſtars in any latitude; 
together with the Azimuth, Amplitude, Alma- 
canther, &c. of the ſun, or any ſtar, and the point 
Ne rite or ſet upon, & c. 


Of the COLURES, 


Tyro. 4 1 are the Colures? 

Philo. The Colures are two great circles, cut- 
ting the e at right angles, and paſſing 
through the poles of the world. 

The Solſtitial Colure is that great circle which 


* The modern globes have only four circles on "the 
Horizon; that next the globe ſerving for both the Az1- 


the compaſs. The third is the Ecliptic. The fourth the 
months and days; and, on ſome globes, the Saints Days. 
| paſſes 


N 


of the great circles; I propole to deſcribe the 


globe, and the appendants belonging to it. 


| the globe into two equal parts, but that cut off 


circles? 


circles, 
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paſſes through Cancer and Capricorn, ſhewing 

Winter and Summer, x 
The Equinoctial Colure paſſes through Aries 

and Libra, and ſhews the Spring and Autumn. 
And, now, having given you a full deſcription 


leſſer, and ſhew you more of the nature of the 


—— — — 


DIALOGUE N. 


Concerning the leſſer Circles of the 8 phere, com- 
| monly called Parallel Circles. 
"EEC T . 
Tyro. 7 HAT do you-mean by the leſſer, or 


parallel circles. | 
Philo. All ſuch circles as do not divide, or cut 


any ſegment, or part, leſs than the half, are leſſer 


Tyro. Why are they called Perle circles? 

Philo. Becauſe they are e every where 
to the Equator. | 

Tyro. Pray tell me the names of the leſſer 


Philo. They a1 are the T ropics and Polar circles. : 


* 07 the Tropics. 


Tyro. Pray, which are the Tropic Circles? 
Philo. Look for the ſign Cancer on the globe, 
and you will find a circle drawn with a double, or 
dotted, line from thence round the globe, parallel 


D 5 to: 
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© Phils. If you uſe Senex's Globes, as improved 
by Martin, the Horizon plate will contain on its 
ſurface five circles. . 
t. The circle that is next the lobe ſhews 
the Azimuth, &c. 

4. The ſecond circle is that of Amplitude, &c. 

3. The third circle contains the 32 points of 
the Mariner's compaſs. 

4. The fourth is that of the Months and 

Days throughout the Vear. 

F. The fifth circle is the Ecliptic, and con- 
tains the marks, names, and figures of the 12 
Signs of the Zodiac.“ 

DT ro. Sir, I thank you kindly, Pray, tellme 
now "he uſe of the Horizons 

Philo, The Horizon ſhews the riſing and ſet- 
ting of the ſun, length of days and nights; alſo 
the riſing and ſetting of the ſtars in any latitude; 
together with the Azimuth, Amplitude, Alma- | 
canther, &c. of the ſun, or any ſtar, and the 4; 
they rile or ſet upon, & c. 


5. Of the CoLunEs, 


9 ro. Pray. what are the Colures? 
Pits The Colures are two great circles, cut- 
ting the Equator at right angles, and paſting 
through the poles of the world. 

g he Solſtitial Colure 1 15 that great circle which 


The 3 globes have 9077 four Ader on the 
Horizon; that next the globe ſerving for both the Azi- 
moth and Amplitude. The ſecond contains the points of 
the compaſs. The third is the Ecliptic. The fourth the 
months and days; and, on ſome globes, the Saints' Days. 

paſſes 
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paſſes through Cancer and Capricorn, ſhewing 


Winter and Summer. 


The Equinoctial Colure paſſes through Aries 
and Libra, and ſhews the Spring and Autumn. 

And, now, having given you a full deſcription 
of the-great circles; I propole to deſcribe the 


leſſer, and ſhew you more of the nature of the 
globe, and the appendants belonging to it. 


— — — 


DIALOGUE VI. 
Concerning the leſſer Circles of the Sphere, com- 
monly called Parallel Circles. 

8 E C T. 1. 


Dyo. HAT do you mean by the leſſer, or 


parallel circles. 
Philo. All ſuch circles as do not divide, or cut 


the globe into two equal parts, but that cut off 


any ſegment, or part, leſs than the half, are leſſer 
circles ? 
Tyro. Why are they called parallel circles? 
Philo. Becauſe thev are e every here 
to the Equator. 


Tyro. Pray tell me the names of the leſſer. | 


circles. 


I. Of the TRopICs. 
Tyro. Pray, which are the Tropic Circles? 


Philo Look for the ſign Cancer on the globe, 4 
and you will find a circle drawn with a double, or 
dotted, line from thence round the globe, parallel 
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Philo. They ar are the T ropics 3 Polar circles. : 
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tothe Equator, which is called the Northern Tro- 
pic, or Tropic of Cancer, being 231 degrees 
from the Equator northward, ſhewing the Sun's 

_- greateſt northern declination. Then looking 
] for the ſign Capricorn, you will find the ſame 
ſort of circle, which is called the Southern Tro- 
pic, being alſo 23 degrees from the Equator, 
and ſhewing the Sun's greateſt ſouthern declina- 
tion, or departure from the EquinoCtial, 


2. Of the PoLar CikcLEs. 


Tyro. Which are the Polar Circles? 
Phils. They are two ſmall circles, lying near 
the poles (viz. 23z degrees diſtant from rom 
drawn allo with double lines: that on the N. 
called the Arctic circle, and that on the S. he 
Antarctic circle. They are called Polar Circles, 
from their being deſcribed by the revolution of 
the Poles of the Ecliptic, round the poles of 
the world, at 23 degrees, 30 minutes, diſtance 
from them.” by a retrogade motion, in 25920 
years; occaſioned by the preceſſion of the Equi- 
noxes, 50 ſeconds every year. _ 
Tyro. Pray, what is their ule, or what do we 
learn from them? 
Philo. All thoſe inhabitants that live under 
theſe lines have their longeſt day juſt 24 hours 
long, and their longeſt night the ſame (ſave 
the benefit of twilight, which is but trilling.) 
If you go further towards the poles, their 
days are 2, 3, and 4 days, or 2, 3, 4, or 6 
months long, as you will find demonſtrated in 
the problems, 
Tyro, 


70. 


DESCRIPTION OF THE GLOBES. 59 
Tyro. Surpriſing! I long to lee thoſe places, 


having heard of ſuch things, but always looked 


upon them as idle tales. | 

Philo. You may depend upon the truth of it, 
and will ſoon ſee the reaſon. But, now, we 
will ſhew you the Appeadants belonging to the 
globes. 


Lu 


S E CT. II. 


4 Of the Appendants belonging to the Globes. 


Tyro. HAT do you mean by Appen- 
_ dants? a 


Philo. Appendants are in ſome reſpects the 
fame as Appurtenances, being ſuch necefary 
things, both moveable and immoveable, as 
belong to globes; the principal or chief of 
which are as follow: 


Of the Hour Circle, and Index. 
Tyro. Pray what is the Hour Circle, and its uſc? 
Philo. The Hour Circle, called allo the Ho- 


rary Circle, or. Dial-Plate, is a ſmall circle of 


braſs, divided into 24 hours; the upper 12 


repreſents noon, and the lower 12 midnight. 


It is ſcrewed on tie meridi.3 round the N. 
— | 1 n e i 4 
pole, am on the pole itſelf is placed the Index, 
or Hand, which turns round with the globe.“ 


* Fer the greater conveniency of elevating the South 
Pole, and viewing the New Diſcoveries, the modern globes 
have the Hour Circle placed on the ſurface of the globe, 
under the braſs meridian, and not on the meridian, as above 
delcribed. 5 


3 
>... 
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Its uſe is to tell the time of the riſing and 
ſetting of the ſun, or ſtars, in any latitude ; 


and what o'clock it is in any part of the 
world, &c. 


* 2. Of the Quadrant of Altitude. 


. Tyro. Phe. what is the Quadrant of Altitude? 

Philo, This is a thin piece of pliable braſs, 
divided into go degrees, anſwering to the de- 
grees of the equator, beginning at the lower 
end with (o) and proceeding to 10, 20, 30, &c. 
till we come to 90. At which figure it has a 
nut, which ſlips upon the meridian at pleaſure, 
and is faſtened thereto by a ſcrew. * 
Dr. Pray, what is the chief uſe of this 
Appendant? 
- Phils. Its uſe is to tell the height of the ſan, 
or ſtars, at any hour, and when they are due 
E. or W. Alfo the diſtance of the ſtars from 
one another, and the diſtance of one place from 
another on the terreſtrial globe, &c. &c, &c. 


3. Of the Semi, circle. 

Tyro. What i is the Sem1-circle of poſition ? 4 
Philo, It is a thin piece of braſs, divided 
into 180 degrees, anfxering to one half of the 
Equator, It nay be called & double quadrant 
of Altitude, but is uſed only in ſome: >articu- 
lar problems, the Quadrant, or Horizon, in 
general, ſupplying its place, | 


4. Of the Nautical Box, cr Mariner” d Compaſs. 


I What! is the Nautical Box, and its uſe? 
Philo, 


* 


Concerning the different Names of the Sphere, ac- 


to its poſition! ? TI do not underſtand you. 


it the Equator . or is parallel with 
the Horizon. The Poles are in the Zenith 
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Philo. This is an inſtrument uſed. in naviga- 
tion, having the 32 points of the wind marked, 
or drawn, on a Card, and a needle-being touched 
with the load-ſtone points always northward. 
This Compals is ſomctimes fixed in the bottom 
of the frame, under the centre of the globe, for 
the purpoſe of placing the globe in a right poſi- 
tion; viz. ſo as for the four cardinal points of 
the Horizon to be directed towards their correſ- 
ponding points 1n the heavens. 


. 


b to its different Poſition, or Situation. 
Tyre. HAT do you mean by the Sphere 8 
having different names, according 


Philo. Obſerve then. There are. : ſorts of 
Spheres; viz. a Parallel, a MON, and an Ob- 
lique Sphere. 


1. 4 Parallel Sphere. 
1. A Parallel Sphere is fo called, becauſe under 


and Nadir; tho is, one pole is right up, and 
the other right underneath. 


Properties of this Sphere. 


The inhabitants of this phere are thoſe that 
live under the poles, who Thank but one day 
and 
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and one night in the year, This day conti- 
nues fix months, while the ſun paſſes through 
fix of the ſigns of the Zodiac; and the night 
fix months, while he paſſes through the other 
fix The day to thoſe who live under the 
North pole begins when the ſun enters Aries, 
and continues till he reaches Libra; when night 
commences, and continues the other {ix months. 
T hoſe who live under the South pole experience 
the direct contrary, it being day with them when 
it is night with the former, and vice verſa. But 
both enjoy a long continuance of twilight, both 
after the ſun has departed, and before he appears. 
 Tyro. Pray, Sir, what do the polar inhabitants 
(if there be any) oblerve with reſpect to the Jun, 
moon, and ſtars? 

Philo. 1. They ſee the fun for half the year, 
moving continually round above the Horizon, 
in a ſpiral line, the firſt round ſkimming the 
ſkirrs of the Horizon; the ſecond higher, and 
ſo on, till by go revolutions he has reached the 
Tropic, his utmoſt declination; after which, by 
go more revolutions, ke again reaches the Hori- 
Zon, and then their long winter's night begins. 
2. They ſee the moon during their ſummer's 
day only as a white cloud in the ſky; and in the 
winter, during her fecond and third quarters, 
ſhe moves as the ſun did, round and round for a 
continuance of ſeveral days without ſetting 
being a fortnight above, and a fortnight Linder 
the Horizon. 

3. They can only ſee that hemi! here of ſtars 
a beten the Pole and the Equator, the 5 
een 
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ſeen by any of the inhabitants of the earth, 


During half a year they fee none, (the 
ſtars being ſwallowed up in the ſuperior 
light of the ſun) and their view of them is but 
ſhort in the winter's night, by reaſon of the long 
twilight, To them the ſtars never ſet, but 
move in circles parallel to the Horizon, keepin 

always the ſame altitude. The planets are half 
their time above, and half below the Horizon. 


2. A Right Sphere. 


1. A right Sphere is fo called, becauſe under 


it the Equator cuts the Horizon at right angles, 


2. The poles will lie, or be in the „e 


3. The Equator will be in the Zenith and 
Nadir. 


Properties of this Sphere. 


The inhabitants of this Sphere are thoſe who 
live under the Equinoctial Line, or Equator, 
and have their days and nights always equal; 
viz. 12 hours each; becauſe not only the Equa- 
tor, but alſo all the Parallels are cut into two 
equal parts by the Horizon. And therefore as 
the ſun's diurnal arches are equal to the noctur- 
nal, each day muit be equal to the night, VIZ, 
12 hours each. 

Tyro. How do the ſun, moon, and ſhars ap- 
pear to the inhabitants under the Equinoctial. 

Philo. The ſun riſes and ſets nearly perpendi- 
cular, nor can he have more than 23 degrees, 
30 minutes, cicher North or South amplitude. 


He 
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He comes to the Meridian with the ſame degree 
of the Fquator with which he roſe; and hence 
there can be no aſcenſional difference, He is 

half a year on one ſide of their Zenith, and as 
much on the other; paſſing over their Zenith 
twice a year, viz. at the Equinoxes. 

With regard to the moon, there is nothing 
uncommon, or different in her appearances, 
from thoſe in an oblique ſphere, except her 
riſing and ſetting nearly in a e di- 
rection like the ſun. 

But here is a glorious foley of all the ſtars 
in the heavens, from pole to pole; all of them 
riſing and ſetting perpendicular to the Horizon, 

except the pole ſtars, which lying in the Horizon, 
are rendered inviſible by the denſeneſs of the 
atmoſphere. The twilight is ſhorter in this 
ſphere than in any other, for the ſame reaſon 
that! it is ſhorteſt with us at the Equinox. 


3. An Oblique Sphere. 


To AnOblique Sphere is that poſition of the globe, 
which all the inhabitants of the earth, excepting 
thoſe under the Poles and Equinoctial, enjoy; 
and is ſo called, becauſe under it the Equator 
cuts the Horizon obliquely. 


Properties of this Sphere. 


1. The pole is elevated to any degree leſs 
than go, the axis of the earth always making an 

acute angle with the Horizon. 
2. All the parallels to the Equator cut the 
Horizon obliquely, making the diurnal greater 
or 
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or leſs than the nocturnal arches.; and _.conſe- 
quently producing an inequality in the days and 


nights, which are never equal but when the ſun 


is in Aries and Libra, which happens in March 


and September, when he moves in the Equator, 


making equal days and nights to all the inhabi- 


tants of the earth, except thoſe under the poles. 

„ The inhabitants of this Sphere, who live 
without the tropics, never have the ſun in their 
Zenith; though they may ſometimes ſee the 


moon there, on account of her latitude: but 


under the tropics the ſun 1s vertical once, and 
to every place between the tropics and the 
Equator twice every year. 

4. The ſtars riſe and ſet obliquely in this 
poſition; and the nearer the obſerver is ſituated 


tothe Equator, the greater number of them will 


be viſible. The length of the twilight is longer 


or ſhorter in this poſition, according as the lati- 
tude is greater or leſs. 


5. The moon, when at full, being always in 


an oppolite ſign to the ſun, nai in ee | 


be in the winter ſigns, and conſequently make a 


ſhort, low courſe. But in winter ſhe will move 
through the ſummer ſigns, making a high, long 


circuit; which is of great uſe in that dreary 
ſcaſon. 


SECT, 


In OO „„ — _w_——— —L[—-— —— — —— — 
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Of the different Names of the Inhabitants of the 
_ Globe, with reſpect to their Situation. 


Tyro, VO have already explained to me the 

| Y three different poſitions of the Sphere; 
pray, what do you mean by the names of the 
ſeveral inhabitants ? 

Philo. Without any regard to as different 
poſitions of the Sphere, theſe inhabitants have 
different names according to the ſeveral meri- 
dians and parallels of latitude they lie under, 

Tyro. Pleaſe to tell me their different names, 
Philo. There are 6 different kinds of inhabi- 
tants; 1. Antœci. 2. Periœci. 3. Antipodes. 
4. Amphiſcii. 5. Periſcii. And 6. Heteroſcui, 


I. Of the ANTOECT. 


The Antcœci, or Antœcians, are thoſe ies: 
bitants that have the fame longitude with us, 
that is, lie under the ſame meridian; but they 
are as far to the S, of the Equator, as we are 
to the N, 


T heir Properties 


1. Their hour is the ſame as ours, it being 
noon, &c. with both at the ſame time. 2. 
Their days are equal to our nights, and vice 
verſa, And 3. Their ſummer is our winter. 


2. Of the PERIOECE. 


The Pericecians are thoſe that lie under the 


ſame parallel of latitude with us, on the ſame 
| ſide 


DESCRIPTION OF THE GLOBES. 65 


' fide of the Equator, only are diſtant 180 de- 
co of longitude ; viz. a ſemi- circle. 


Their Properties. 


1. They have contrary hours; it being noon 
with them when it is midnight with us. 2. 
Their days and nights are of the ſame length 


as ours. 3. Their ſeaſon, or time of the year, 
1s alſo the ſame as with us. 


3. 07 the ANTIPODES. 


The Antipodes are ſuch inhabitants as have 
the ſame latitude S. as we have N. but differ 
180 degrees in longitude. That is, they and 
we have oppoſite parallels, and oppoſite meri- 
dians. | 


T, heir 8 

1. Their hour i is directly the reverſe of ours, 
it being noon with them, when it is midnight 
with us. 2. Their longeſt day is our ſhorteſt 
day, and their longeſt night our ſhorteſt night, 
And 3. The four ſeaſons are contrary, their 
ſummer being our winter, &c, &c. 

Tyre. It is wonderful indeed! I have often 
heard, it is true, that there are ſuch perſons as 
walk with their feet to our feet (that is, go with 
their heads downwards in reſpe& of us:) pray 
are not the Antipodes this ſort of people ? | 

Philo. They are, and however ſtrange it may 
ſeem, it is certainly true; and this you will 
eaſily ſee, when you come to'the problems, if 
you will have but a little patience. 

| Tyra. 
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Hiro. Sir, I am obliged to you, and will be 
content till then, Pleaſe now to tell me con- 
cerning the other three kinds of inhabitant?: 
Philo. I hey have their names from. the dif- 
ferent poſitions of their ſhadows. 


4. Of the AMpmiSCIL. 


They are ſo called, becauſe cheie ſhadows are 
caſt different ways, at noon day, at different 
times of the year ; that 1s, their ſhadow ſome- 
times points to the North, and ſometimes to 
the South. Therefore, it is eaſy to perceive 
that thefe people live in the Torrid Zone, that 
18, between the Tropics. 


5. Of the PxRIScIT. 


Theſe are ſo called becauſe their ſhadows go 
quite round them. Such are the inhabitants 
that dwell within the Polar Circles, that 1s, from 
66+ degrees of latitude to go, where the ſun tor 
part of the year never letting, but moving round 
the Horizon, makes the ſhadows of the people 
lkewiſe move around them. 


6; Of the HETzROSIT, 


They are ſo called, as having their ſhadow 
caſt but one way, that! is, either always towards 
the N. or always towards the S. 

Theſe are ſuch as live in the T emperate 
"REA that is, between the Tropics and tic 
Polar Circles. Thoſe in the South Temperat: 
| Lone have their ſhadows call alwa/s n 

| an 


— 
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and thoſe in the North Temperate Zone have 
their ſhadows always caſt northward, as in 

England, France, Spain, and moſt other PRs of 
8 225085 


1— : 


SECT V. 
Of the ZONES, and CLIMATES. 


3 Of the 7 onEs. 


Tyro.X KK HAT do you mean by the Zones? 
| Philo. A Zone, or Girdle, is a tract, 
or ſpace, that ſurrounds the ſurface of the earth, 
as a Belt, or Girdle, does the body. 

Tyro. How many Zones are there; 

Philo. Five; viz. One Torrid Zone, two 
Temperate Zones, and two Frigid Zones. 

Tyro. You gave me an account of their diffe- 
rent ſituations in the laſt ſection; be pleaſed, 
now, to tell me their extent, that I may have a 
better idea of the diviſion of the globes. 

Philo. You remember that I told you from 
the Equator to either Pole is go degrees; there- 
fore, from the N. to the S. Pole is 180 degrees, 
Obſerve then, 

I. The Torrid Zone entendar; om the Equator 
to the Tropic of Cancer northward, and to the 
Tropic of Capricorn ſouthward, 23; degrees 
each way, viz. 47 degrees in all. 

. © he Temperate Zones extend themſelves 
from the two Tropics to the Polar Circles on 
both ſides of the Equator; each of them con- 
taining 43 Agen or 86 degrees together. 


3. The 
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3. The Frigid Zones extend from the Polar 
Circles to the Poles, being each 23 degrees, or 
47 together; for 232, 43, and 232, make 90 
degrees; the diſtance from the Equator to 
either Pole. Or rather thus, the Torrid Zone 
contains 47 degrees, the Temperate Zones 86, 
and the Frigid 47, in all 180 degrees. 

Tyro. Sir, I thank you for this explanation; 
it is very eaſy to be underſtood; pleaſe, now, to 
tell me what you mean by the climates? 

2. Of the CLIMATES. 

Philo. Climates are tracts, or circles upon the 
ſurface of the globe, parallel] to the Equator, of 
ſuch a certain breadth, that the artificial day in 
each (viz. from ſun- riſe to fun- ſer) exceeds. 
that in the next climate nearer the Equator by 


half an hour, till you come to the Polar Circles, 


and then, indeed, the day encreaſes in each cli- 


mate by one entire month. 


Tyro. How many Climates * are there that 
differ by the half hour, and how many by the 
entire month? 

Philo. There are 60 Cliniates in all, viz: 30 
on each ſide of the Equator, called accordingly | 
North and South: of theſe 60, 48 extend from 
the Equator to the Polar Circles, and each dif- 
fers by half an hour. And the remaining 12 
are contained between the Polare Circles and 


the Poles, each Tg? one entire month from 
the other. 


. Great Britain extends "RI the middle of the gth to 
about the middle of the 3 3th North Climate; viz. about 


| four Climates, 
e | DIALOGUE 
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DESCRIPTION OF THE GLOBES, 
DIA . 0 on. 
An Explanation of tte moſt common Terms uſed in 
2 Geography and Aſtronomy. 
. 


71. 


Tyro. VOD have, Sir, given me a very clear 
and ſatisfactory account of the nature 
and properties of the globe: I will now trouble 
you to explain the terms to me; for what can I 
do, till I know the ſignification of ſuch words as 
are uſed in the ſcience. 
Philo. It is very true, and 1 wil explain them 
as well as Jam able; and pray, be careful to get 
them by heart, though not juſt in the very words 
I uſe, yet fo as to know the meaning of them, 
Wand the practical part will then ealily follow: for 
che want of this is the chief reaſon that moſt 
learners are ſo deficient in what they undertake, 
Tyro. You may depend upon my care. 
Philo. Very well; I am ſatisfied, in hopes of 
your Keeping your promiſe. 


; Explanation of the Terms. 


1 Zenith, is that point of the heavens that i is 
ight over our head. 

2. Nadir, is that point right under our feet, 
being directly, or diametrically, oppolite to the 
Zenith. 

3. Zenith Diſtance, is the number of de- 
drees that the ſun, or any ſtar, wants of go de- 


vrees, when they are upon the e or 
Poe height, 


4 Alti- 
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4. Altitude is height. Meridian Altitude is 
the greateſt Altitude, or height, at 12 o'clock. 
5. Declination, is the diftance of the ſun, or 
any ſtar, from the Equator or Iquinoctial, 
counted on the Brazen Meridian in degrees, 
and is called North, or South, according to the 
ſide of the Equinoctial on which the declina- 
tion is. 5 


6. Right Aſcenſion, is an Arch of the Equi- 


noctial, contained between the ſign Aries wv, 


and the degree of the Equinoctial that is cut 
by the Brazen Meridian, when the ſun, or ſtar, 


is brought to the Meridian. 


5 Oblique Aſcenſion, is that Arch of the a 


Equinoctial contained between the ſign Y, and 


the degree of the Equinoctial, which is cut by 


the Horizon at the riſing of the ſun, or ſtar. 


8. Oblique Deſcenſion, is juſt the reverſe, be- 


ing that Arch of the Equinotial, contained be- 


tween the ſign Aries and the degree of the Equi- 
noctial, that is cut by the Horizon, at the ſetting 


of the ſun, or ſtar. 


Aſcenſional Difference, is che des 
of degrees, between the right and oblique Aſcen- 


ſion, which converted into time, by allowing 15 
degrees for every hour, hews: how much the 
5 ſun, or ſtar, riſes, or ſets, before or after fix. That 


is, ſubſtract the leſs from the greater number, 


and the remainder will give the aſcenſional dil 
ference. 


10. Amplitude, is an Arch of the H orizon, 


contained between the true E. or W. point, and 
that degree of the Horizon where the ſun 9! 


ſtars 
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ſtars riſe or ſer, and is called North, or South 
Amplitude, accordingly. 

11 Azimuth, is in effect the ſame as Ampli- 
tude, fave only with this difference; that whereas 
Amplitude is only at riſing and ſetting, Azi- 
muth ſhews the diſtance from the E. and W. 
points, at any time, when the ſun, or ſtars, are 
above the Horizon. * | 


12. Almacanthers are circles of Altitude 


paſſing through every degree and minute of 


the Meridian, parallel to the Horizon. 
13. Elevation of the pole, is the ſame az 
J I There are three ſorts, viz, 


Latitude of a place, is its diſtance from 


he Equator; either North or South, numbered 
in Degrees on the Bre azen Meridian: or, in other 
/ words, it it the Elevation of the Pole above the 
Horizon. 


2. Latitude (in Navigation) is the diſtance 


of a ſhip from the Equinoctial, counted on the 
Meridian. So that if a ſhip fails towards the 
Equinoctial, ſhe is ſaid to depreſs the pole; 


and, if ſhe ſails from the Equinoctial, ſhe is 


ſid to raiſe the pole. 


* Note, Azimuth is not expreſſed alike in all an 5 | 


Some call it alvays North or Scuth Azimuth, and reckon the 


Azimuth from theſe two points caſtward, or weſtward, Others 


reckon it from the E. ard W. points, either northward or 


fouthward, which, [ think, is beſt, theſe being the two points 
that Jzimuth is neareſt to in our, or any leſſer latitude, at 


any hour: bowever, it matters not which way you reckons 


if you mind this one rule; ſuppoſe I ſay, the ſun has 60 de- 


grees Azimuth from the N. eaſtward, it is the ſame as if I 


ſay he has 30 degrees Azimuth from the E. northward, See 


PROBLEM XXI. : 
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3. Latitude of a ſtar, is its diſtance from 
the Ecliptic, being an arch of a circle of 
longitude, reckoned from the Ecliptic towards 
its pole either N. or S. | 

14. Longitude is alſo of three ſorts, viz. 

1. Longitude of a place, is an Arch of the 
Equator, intercepted between the firſt Meridian 
on the Equator and the Meridian of the place.* - 

2. Longitude of a ſtar, is an Arch of the 
Ecliptic, counted from the beginning of Aries, 
to the place where the ſtar's circle of longitude 
croſſes the Ecliptic; ſo that it may be ſaid to 
be the ſtar's place in the Ecliptic, counted 
from the point Aries, which cannot exceed 180 
degrees from the Equinoctial point. 
3. Longitude (in Navigation) is an Arch of 
the Equator, contained between the firſt Meri- 
dian and the Meridian the ſhip is on. 


* Note, The n of places differs according as you 
fix your firſt Meridian. Thus, upon ſome globes, London 
1s 23 degrees E. longitude, on others 20, Cc. and on all 
Senex's globes 18 degrees E. longitude from the firſt Meridian. 
For ſome place their firſt Meridian at Gratioſo, others at 
Teneriſß, and Senex at Ferro. But this matters not at all; for 
when you know the difference (as you will ſoon learn that by 


praQice) you will know how to work by either, and ROY 
The anſwers accordin gly. 


N. B. In het 3 from London, you will find 
at 18 degrees from 47es eaſtward onSenex”s globe, a cypher (o) 
on the lower part of the Equator, under the meridian of 
London, and there begins the longitude from Londen, viz. 
Lozgitude extends 180 degrees eaſtward, numbered by 10, 
20, 30, &c. No longitude excee Js 1803 for 181 E. is more 
properly 179 W. ne. | 


Tyre. 
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Tyre. I humbly thank you, Sir, for theſe de- 
finitions, which wn well underſtood, muſt 

render the uſe of th#globes very eaſy. 

Philo. Indeed, my dear pupil, there can be 
nothing hard in the practical part, when once 
you have a tolerable notion of what I have 
ſhewn you. . 

But, becauſe I vs have you underſtand 
yet more, I have inſerted the following tables 
(which are not to be found in any other ſmall 
treatiſe I ever ſaw) that you may not be at a 
loſs, when you work any curious problems, but 


may be able to refer to them, both for inſtruc- 
tion and confirmation. 


EZ sor. 


1 — . 
-< 
— — _— = * 3 Y 
n — — 


15 
515 
UN | 
5 
79 
3 
\ 
| 
4 
1 
. 
1 
* 


—— —— 


- * * 1 
r en EEE. ee = —̃ —ͤ—ͤ— 


* 2 0 


A 


. „ ELAL r. 11 
* * 


— 
ry 


„mans | - 
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Boſtoa, New England, America 42 25 N. 
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Containing four TABLES that are not bly uſe eful 
but indiſpenſably neceſſary to the right Unaer- 


A TABLE of the Latitude and Longitude of the 


moſt remarkabie Places, om the lateſt Obſer- 


valions. 
. Latitude. 
= | oP | . 0 ; * fs a Ep 17 
Adrianople, Turkey, in Euro 2 ON. 


Aix la Chapelle, in Weſtphalia® 


Aleppo, Syria, in ia — 35 45N: 
Alexandria, Egypt, I Africa 31 11 N. 
Amſterdam, in Holland (and ca- 
pital) — 52 272 
Archangel, in Ruſſia - 64 34N. 
Babylon, in Chaldea enen Bag- 1 
dad) 33 oN. 
Barbadoes, in the Weſt Indies 13 ooN. 
Batavia, Eaſt-l:dies © — 6 10d. 


Berlin, Upper Taxony, in Ger- 
52 33N. 
50 44 


Botany Bay — 33 8. 
Briitol, in England IO 51 28N.| 
Cadiz, Andalutin, in Spain - 36 3IN. 
Cairo, Egypt, in Africa <= 30 CN. 

Calcutta, Bengal, in the Eaft- 

Ladies 0 22 34 


Candia, in che Ille nd of Candia 35 19 N. 


QOanterbury, in Kent — 51 16N. 
Canton, in China 23 O8N, 
Candy, in the Illand of Ceylon 7 54N. 


45N. 


Longitude. 


26 30E. 
5 OE. 
37 25E. 
30 21E, 
4 SIE. 
39 OE. 


42: 2E. 
59 goW. 
[106 [I 


15 30E. 

I 42E. 
70 32W. 
151 0E. 
2 40 W. 
6 W. 
3¹ 3E. 


88 34 E. 
25 25EX- 

1 
Fi 8E. 


79 OE. 


IF 
Places. Latitude. L ongi tude 
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Cape of Good Hope, Africa 34 298. 18 3oE, 
Charles-Town (Carolina) 55 
N. America 32 45 N.] 79 12W, 


Cochin, Eaſt- Indies 9 SON. 56 oc. 
Conſtantinople, Romania, in e e 
| Turkey (and capital) 41 OON.] 28 58E. 
Copenhagen, Zeland, in Den- 

merk (and capital) = 55 N.] 12 4E. 


Corinth, Morea, in Turkey 37 30N. ] 23 OE. 
Cork, Ireland 5 51 54N.] 8 23 W. 
Cracow, Poland - 50 10 N. 19 5E. 
Cremona, Milan, in Italy - 45 ION. 10 32E. 
Cyprus Ifland, in the Levant 35 oON. 34 OOE. 
Dublin, capital of Ireland - 53 21N.] 6 Oi W. 
Dunkirk, Flanders 31 N. 2 27 E. 
Edinburgh, capital of Scotland 55 58N.] 3 OW. 
Epheſus, Natolia, in Aſia— 38 ON. ] 27 35; E. 
Florence, Italy 2 42 46 N. 11 O8E. 
Frankfort, on the Main, in Ger- | 
Ho CO iz. 8 40 E. 
Gibraltar, Andaluſia, | in Spain 36 obN.| 5 11W. 
Glaſgow, in Scotland - 55 52N.] 4 1oW. 
Hague, in Holland — 52 04N.| 4 23E. 
Hanover, Saxony, in Germany 52 32 N.] 9 35E. 
Jeruſalem, Paleſtine, in Aſia 31 55N. 35 2E. 
Koningſburgh, Pruſſia in Po- „%% 1 0 
0 land F 54 43N.] 21 35 E. 
7 3 60 in Peru, in S. America 12 018.76 45 W. 
. Liſbon, capital of Portugal 38 42N.| ꝙ W. 
London, capital, or 5 6 3 
V  - =... - 51 32N.| o o 
Madras, Coromandel, n 13 oN. 80 33 E. 
Madrid, New Caſtile, in Spain, | 
mw capital) - - 40 25N.] 3 20W, 
E 3 Ss 


22 3 
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Places. 
Malta, near Sicily, in the Me- 
diterranean — 1 3 55 
Mexico, N. America 19 
. Moſcow, Ruſſa 55 


Nankin, or Nanquin, in China 32 


Naples, in Italy — 148 


St. Omer's, French Netherlands 50 


Panama, S. America - 8 
Paris, capital of France, — 48 
Pekin, in China = — 39 
Peterſburgh, the capitalof Ruſſia do 
Philadelphia, N. America - 39 
Port Royal, Jamaica  - - 18 

Prague, capital of Bohemia, in 
German - 38 
Preſburgh, in Hungary - 48 


Quebec, in Canada, N. America 46 


Rhodes Iſland, Archipelago - 36 
Rome, capital of Italy - 41 


Siam, in the Eaſt-Indies— 14 


Spires, Upper Rhine, Germany 49 


Stockholm, capital of Sweden 59 
Syracuſe, Sicily — 1 6 


Tangier, Barbary, in Africa 35 


Thyatira, Natolfa, Aſia— 38 
Tripoli, Barbary, — 3 22 


Tunis, ditto _ - i 


Venice, Ita] - — — 


45 
Vienna, Germany - (capital) 48 
Warſaw, the capital of Poland 52 


York, in England 54 


York (New) N. America 40 


ph 8 0 


5SIN. 


; 22N. | 
55N.| 


1 


54 N.. 


54 N. 
45 N. 
O7N. 


45N. 
48 N. 


50N. 


$49, 
CON. 


57 N. 


ON. 


05 


OON. 


54N.} 
" 18N, 


ooN. 
20N. 
ON. 


55 N. 


28 N. 


54 N. 
47 N. 


26N. 
13N, 
14N. 


OON. 


43N. 


Lacitude. Longitude. 


21 06E. 
I O2 W. 
74 W. 


Greenwich Gager, Kent, Eoalzad: lat. -1 228" 4 oN. 
1 995 37” E. of St. * London. 


TABLE 
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The Number of Miles contained in a Degree of Longitude, 
at every Degree of Latitude, from the Equator. 


. 3 8 [wa] [SE] 2 [LE] [RENE Ia, 
8 = re bo = | I 0 Belo 15 | 
84 * [3] 183] © [32] 34535 
11 59fout Fat] gr | 43 61 290 
25986 32 5 88 6228 17 
35992 335032 03 | 27 | 24 | 
459 85 3449 74] 6426 | 30 
ne - | 65 | 25 þ $6 
6.139 1071-36 148 ] 54 66 | 24 | 40 
"7 | 59g | $6 37 | 47 | 92 67 | 23 | 45 
t 8] 59-142 || 38 147 28 68 | 22 | 48 
9 | 59 | 20 39 | 46 | 03 09 | 21 | 50 
10 59 9 40 45 953 70/20 52 
115889 445 | 28 71 119] 54 | 
12 58 6 4 4459] | 7am 18 | 54 | 
1358 40 43 43838 [73/1734 
145822 44 4; | 16 74 [161 54} 
15 9 45 | 42 43 75 5 53 
16 57 47 4 4 63 70 14 + 
W x, 37 | 38 47 j 4% | 92 {7-1 43-F$@ 3 
18 57 06 43 40 15 78 i 
19 56 73] 49 39 | 35 711145 
20 | 5H | 38 $91.33]. 57}: $0 % 
'21 | 56 | o2 „ 910938 
22 | 55 | 63 52 | 3c | 94 3 
"24 146 $7 33 3611 33 0% 
245481 54 35 27 54 C6 | 27 
25 154 | 39 | | 551 34 | 41 85 O5 | 23 
„ {567 33155 50 | 04 | 18 
27 53 46 57 32 68 1870314 
97 9258 31 80 380209 
29 52 48 9 3890 | 39 | 0105 15 
| 30 G1 | 96 60 30 060) | go] oo | oo _ 
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From the Equator to the 
Polar Circles, 


Ends in] Where 
Latitude ſthe longeſt 
of Day 1s 


| 
, 


4 - - JDeg. Min.] H. Min. 


13 3 

3 | 

3 | 24. 10 | 13. 30 
30 46 | 14. 


26 2 14 30 


5 
I 
9 1 80 5816 30 
| £6 37 | 27:30 
| 


bn) From the Pclar Circles 
to the Poles. 


0 


From the Equator to the 
Polar Circles. 


ö 


Ends in] Where 
8 Latitude ſthe longeſt 
CCC 
SG, 

es Min. H. Min. 
13-159 51s 30 | 
14-7 01-.-18 1:19: | 
I5-1-02 25 19 30 
16 63. 22 20 5 
f „„ 20 30 | 
18 04 49 21 
e 
20 65 47 22 | 
21466 :6:] 30 
22 06 20 23 
23 66 2823 10 
24 | 66 31 424 

Po 


From the Polar Circles | 
to the Poles. 


25 478 30| 4 5 
8 54 5 3 8 
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tude, &c. then, pray, turn back, and read them 
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DIALOGUE VII. 


5 Co taining ſome uſeful and neceſſary Problems on 
the Terreſtrial Globe. 


N. B. 100 Rand for degrees, {*) for minutes, 
| S'E CT. . 
Pirilo.N 7 OU ſay, Tyre, that you underſtand 


What I have ſhewn you concerning 
the natwe of the globes, and the appendants 
that belong to them; and, if fo, you are fit for 
the follow ing problems: but, if you think you 
are not perfectly maſter of theſe ſubjects, or do 
not vnderſtand what right Aſcenſion, oblique 
Aicenſion, Azimuth, Almacanthers, d&c. lig- 
nify, or do not know what the greater or leſſer 
circles are, and the particular uſes of the Me- 
ridian, Horizon, Colures, Quadrant of Alti- 


over once more; for you will find that your 
underſtanding theſe will be a great help to you 
in the ſolution of geographical problems. 
Dyro. I thank you for your care; but I un- 
derſtand them in general very well. 


Philo. Fhen I wall . proceed to. 


p RO B. 


1 Have already told you, that the latitude of 


in the notches of the Horizon, till the Horizon 


rizon; and London being brought to the Me- 


vp, and at an equal diſtance from all parts of 


— ͤ , ͤ 
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PROB. I. 


The Latitude of any Place being given, to refify 
| the Globe for that Place. 


DEFINITION. 


any place is the fame thing as the elevation 

of the pole above the Horizon; therefore, 
whatever the latitude be, ſuppoſe that of Lon- 
don $1* 32 N. or that of Madrid 40* 25 N. 
roceed thus: 
Turn the pole on which the dal. plate is fixed 
towards the north part of the Horizon, ſlipping or 
moving the whole globe backwards or forwards, 


cuts the Brazen Meridian, in 51 32 (viz. a 
little more than 513) fo will the globe be recti- 
fied for the laticade of London; that is, the N. 
pole will then be elevated 512 32* above the Ho- 


ridian itſelf,” will then be in the Zenith, or right 


the Horizon. 

Depreſs the pole till the Horizon cuts the 
Brazen Meridian at 40˙ 25", and you will then 
have the poſition of the inhabitants at Madrid; 
and turning the globe, till Madrid comes to the 
Meridian, you will find it in the Zenith, or top 
of the globe, under 4025“. | 
Note. If it were required to rectify the globe | 
for S. latitude, then you muſt elevate the S. pole 
to the given latitude inſtead of the N. pole; 
but this 1 is better explained by the next problem. 

N * P R O B. 
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ROD. . 


The Latitude and Longitude of any Place being 
given, 10 jind the ſame. 


Fir, VO are to obſerve whether the longi- 
tude be reckoned from London, or 
from any other firſt Meridian; for on ſome 
globes the firſt Meridian begins at 237, on 
others at 20", and on Senex's globes at 18* W. 
from London; but, if once you know where 
the firſt Meridian is on the globe, it is very 
eaſy to know the difference between that and the 
Meridian of London, ſuppoſing it to begin from 
another place. As in moſt Engliſh authors the 
tables of longitude are counted from the Meri- 
dian of London, I here follow the ſame method. 
See a farther ow 2 longitude, Dien 


VII. Set. I. Defin. 
EXAMPLE. 


There are two certain places; one has 18% O 
N. latitude. and 77 oO W. longitude. The 
other has 34 29 S. latitude, and 180 30“ E. lon- 


gitude from London; I demand What places 
theſe are? 


R U L E. 


Far the firſt place, I elevate the N. pole to 
rd o becauſe it is 187 O N. latitude, Then 
I turn the globe to the right-hand, or eaſtward 
(becauſe the place lies weſtw ard) till 77“ o 
upon the Equator, counted from the Meridian 
of London (which on Senex's globe has a cypher 
en che pale through, or W 


* 
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the meridian; or, in other words, I turn the 
globe, till 77“ oof weſtward is brought under 
the meridian, and here I fix the globe with a 
quill thruſt in betwixt the globe and the Hori- 


'zon; then I look under the latitude 18? O 


(which is in the Zenith) on the meridian on the 
top of the globe, and under 18“ oo“ on the 


meridian, 1 find Port Royal, or Kingſton, in 


Jamaica, the place required.“ 

For the lecond place I elevate the S. pole 
(though there 1s no occaſion to elevate the pole 
barely to find a place; but it is better to do ſo, 
becauſe you have then the real ſituation of the 


inhabitants) to the given latitude 34* 29%, and 
then turn the globe to the left-hand, or weſt= *. 


ward, til! 18 30 E. longitude from London 
come under the meridian. Then I look under 
the latitude 34 297 on the meridian, and juſt. 


under this I find the Cape of Good Hope, the 


place required, 

Again, There are 3 places. The firſt 31* 55* 
N. lacitude, and 35 25 E. longitude: the ſe- 
cond is 39 54 N. latitude and 116 30 E. 


longitude: and the laſt is 7 *Y4 N. latitude, 


and 29? oof E. longitude; I demand the places. 
Anſwer, Jeruſalem, Pekin, and Candia, or 


Con 


* Kingſton being now conſide red as the capital of Jamaica, ; 


it is inſerted on moſt modern globes inſtead of Port Royal; 


but the difference of their ſituation is ſo trifling as not ſenſibly 
to affect the reſult of the Problem. 


PRO B. 
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ſame length, 
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P R G H. II. 


The Latitude of any Place being given, to tell all 
thoſe Places that have the ſame Latitude. 


DEFIN F 
* thoſe places, that have the . lati- 


tude, have the days and nights of the 
at the ſame time; but not the 


very ſame hour of the day. See Dialogue VI. 
Seft IV. Defin. 2. 


K UI. E. 


Bring the given place to the meridian (ſup- 


poſe Madrid, in Spain, 407 25 N.) then turn 
de globe, and all thoſe places that paſs under 


40? 25", have the fame latitude as Madrid; 


which you will find to be Pekin, in China, Sa- 
marcand, in Tartary, Naples, in Italy, and Phi- 

ladelphia, in America, nearly; for a few minutes 
are not to be minded in ſuch caſes. 


—— _— * 


P R 0 B. IV. 


oy tell the Difference of the Latitude of Places. 
7 ne are properly two queſtions, and 


conſequently two ahſwers. Firſt, if the 


latitodes be both N. or both S. then ſubtract 
the leſs from the greater latitude, and the re- 


mainder is the difference or anſwer. 
tween London and Madrid is 115 7*⁵ the firſt 
being 51 32, and the other 40 255 And be- 
tween Candy and Stockholm is 3, 26 for 
Stockholm 


Thus be- 
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Stockholm is about 59 20 N. and Candy; 70 
54 N. 
Secondly, If one place lie on the N. and the 


other on the S. ſide of the Equator; that is, if 


one be in N. and the other in S. latitude, then 
add them both together, and their ſum is the 
difference of the latitude required. 

Thus Copenhegen is 56? 41* N. and Botany- 
Bay 337 50. S. theſe added together make 89% 31', 
the difference required. 


p R O B. v. ; 


The Longitude of any Place being given from any 


Meridian, to tell thoſe Places that have the fame 
Longitude. 


HIS is done after the ſame manner as the 
other, only here the anſwer will be on the 

Equator, as the others were on the Meridian. 
I would know what places have the fame lon- 


gitude as London, and the fame longitude as 
Pererſburgh, in Ruſſia, 


R UL E. 


ring London to the Meridian, then all thoſe | 
places on the Globe (ſrom the N. pole to the S.) 
that lie under the edge of the Meridian, have 
the ſame longitude as London. Thus, Alenzon, 
in France, Valencia, i in Spain, and Fort Naſſau, 
and Fort Mina, in Guinea, have the ſame, or 


very nearly the ſame longitude as London. 


And Conſtantinople, in Turkey, and Alex- 
andria, in Egypt, have very nearly the ſame lon- 
gitude 
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gitude as Peterſburgh; alſo Scandaroon, Antioch, 
and Tripoli, in Syria, have the fame longitude ; 
viz. about 36? 30 E. from London. 


— 


P R O B. VI. 
To tell the Difference of the Longitude of Places. 
(See Prob. TE 


DEFINITION. 


= Nete 1. No place can exceed, or be above 180 d. of 
longitude from another place; for 181 d. E. longitude is more 
properly 179 d. W. longitude, for 181 d. taken from 360 d. 
there remains 179 d. which is nearer to the given Place 


than 181 d. 


RULE. 


ERE alſo there are two queſtions, and 

conſequently two anſwers, as in Prob. 
IV. Firſt, If the places lie both E. or both W. 
of the firſt Meridian, or the line you reckon 
the longitude from; viz. if they both have E. 
or both W. longitude, then ſubtract one from 
the other, you have the difference, 
Thus, I find Jeruſalem has 35 25 E. longi- 
tude from London, and Pekin 1160 30, E. 
longitude; therefore I ſubtract 355 25 from 
1165 30" and there remains 8 1 5* difference of 
longitude E. or W. that is, Pekin is 8 1˙ 5 
* longitude from Jeruſalem; or Jeruſalem 1 is 
81* 5* W. longitude from Pekin. 
S Secondly, If one place have E. and the er 
W. longitude from the firſt Meridian (ſuppoſe 
London, or any other Meridian) then add their 
longi- 
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longitudes together, and the ſum is the differ- 
ence of longitude required. 

EXAMPLE. 
T would know the difference of longitude be- 


tween Jerulalem 35 25 E. of London, and 


Port Royal in Jamaica 77 oo W. 

Here, as one is E. and the other W. I add 
35* 25* and 777 oof together, and their ſum 
makes 112“ 25", the difference of longitude. 
That is, Jeruſalem is 1129 25 E. of. Port 
Royal, or Port Royal | is I112* 25* W. of Jeru- 


ſalem. 


Note 2. If the difference oflon gitude after addition exceeds 
180 d. take it out of 360 d. for chat! is the true longitude re- 


quired. See Note 1. 


: EXAMPLE. 
Pekin, in China, i is 116* 3o' E. longitude, wt 


Port Royal is 77? oo! W. I add theſe ſums 
together, and find it 1937 30“ difference of 


longitude; but, becauſe it is more than 180? 
I ſubtract 19 35 30 from 360˙, and there re- 


mains 1667 307, the difference required. 


Tyro. Sir, I heartily thank you for this ex- 
Planation, which [ underſtand 9345 well. 


———_—— 


* 


P R O B. VII. 


The Day of the Month being given, to find the Sun” 8 
Place in the Ucliplic. 


R UL E. 


2 day of the month being given, look 


on the inner calendar on the new globes, 
and 
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and you have the ſign and degree of that 
ſign that the fun is in on that day, according 
to the New Stile. 


If it be upon old globes, look on the out- 


Ward calendar, you have the figa and the degree 


of the ſign. 

N. B. You may further obſerve, that the 
calendar uſed throughout Europe is the calen- 
dar for N. S. viz. New Stile, and is always 


known from the other, becaule it has the Saints 


Days, and ſeveral other things written upon it 


on the Horizon. 


EXAMPLE. 


IJ would know the ſun's place in the ecliptic, 


on May the 2iſt, N. S. March the 21ſt, June 


the 21ſt, September the 22d, and December 
the 21ſt. | 


I look for theſe days of the months in order 


as they ſtand in the new calendar; viz. for N. 


S. before deſcribed, and right againſt the day 


of the month in the ERR} circle on the Ho- 


rizon, I find the ſun's place among the ſigns, 
Thus, right againſt May the 21ſt, I find 1* 


of n Gemini: and alſo on March the 21ſt, I 


find he enters + Aries: on June the 21ſt, he 


enters & Cancer: on September the 22d, he 


enters & Libra: on December the 21ſt, he 
enters . 


( Note, That in every dh and operation, except 


Old Stile be mentioned, it 15 to be underſtood for New Stile; 


N. N. 8. and latitude always means N. latitude, except ex- 


preſſed 8. 
PROB. 
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Ne Sun's Place being given, to jind the Day of 
. the Month. 
U 
HIS is only the reverſe of the former pro- 
blem: for having the ſun's place given, 


ſeck it in the innermoſt circle among the ſigns; 
then berg that degree in the calendar N. S. 


3 you have the day of The month required, 
a 4 EXAMPLE. 
I would know what time of the year it is, 
viz. what month, and what day of the month ir 
2 is when the ſun is in 1* of n, as allo when he 
e enters M, Ss, &, and yp, Proceed according 
Tr to the rule, and you will find the days to be 
May the 21ſt, March the 21ſt, June the 21ſt, 
"q September the 22d, and December the 21ſt. 
ay | | ; hs ; a | £ * 3 


The Latitude and Day of the Month being given, to 
find the Sun's Place in the Eclipticy and refify 
the Globe fer Uſe. 


RULE. 


IND the ſun's place on the Horizon by 
Prob. VII. and having noted what degree 
he is in, look upon the ecliptic on the globe, 
and find the fame ſign and degree as you did on 
the Horizon, chen bring this degree of the 

ecliptic 
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ſents the ſun's place at noon, or 12 o'clock that 
day. 


——_— 
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or begins at, 12- o'clock at noon; and, if you 
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for the given day, bring it to the Brazen Me- 
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_—_— k 
F 


ecliptic very carefully to the graduated edge of 
the Brazen Meridian, and holding the globe 
ſteady, turn the index exactly to the upper 12, 
which repreſents 12 at noon, and thus is the 
globe rectified for that day, and the degree of 
the ecliptic that lies under the Meridian, repre- 


The Aſtronomical day is reckoned from, 


fix the quadrant of altitude to the latitude in the 
Zenith, the globe will be completely rectified; 
but more of this by and by. 


B. 


| 7 o tell the Dedlineticn of the Sun on any Dy of 


the Tear. 
DEFINITION. 


Eclination of the ſun is his variation from 
the Equator, either Northward or South- 


ward. 


N. B. His 3 declination northward is 23 d. 30 m. 


which is on June the 21ſt, and his greateſt declination ſouth- 


ward is 23 d. 30 m. December the 21: but on March the 
21ſt, and September the 227, when he enters ꝙ and , he 


has no declination at all, but is in the Equator itſelf; * 


then the days and mghts are equal to all the inhabitants on the 
globe. | 


Un 


Having Grand the ſun's. place 1 in the ecliptic 


ridian 


_> —— r · ˙ A 
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"PS 
f ridian, and 40 57 -rve what degree of the meridian 
2 it lies under, and whether it be on the N. or on 
„ the S. fide of the Equator, for that is the de- 
e clination required, which is called N. or S. de- 


of clination accordingly. | 
EXAMPLE. - 

Proceed according to the rule, you will find, 
on April the 21ſt, the ſun has 12* co N. FRY 
clination, and on May the 21ſt, he has 20* 307 
N. declination: but on October the 27th, he 
has 125 g0* S. declination, and on January the 
zoth, he has 18* S. declination nearly. 


— —— — — 


PRO B. XI. 


The Latitude and Day of the Month being given, tg 
tell the Sun's Meridian Altitude; viz. his Heig li 
at Noon. 


55 RULE. 


RING the ſun's place to the Meridian, and 


obſerve what degree of the Meridian the 


from ſun's place is under; for thoſe degrees on the 
buch- Meridian that are intercepted, or lie between 
the South verge of the Horizon, and the degree 


| which is over the ſun's place on the Meridian, 
zo m. 


Das counted on the Meridian, 1s the ſun's Meridian 
rch tie Altitude requied. 
, he Note, The ſun's declination, when north, added to the 


f; and complement of the latitude, will give the Meridian Altitude; 


ts on the but when ſouth ſubtract it there from, and the remainder will 


be the Meridian Altitude. 
EXAMPLE. 


ecliptic I would know in the latitude 51* 30˙, on May 


n Me the . the ſun's Meridian Altitude, as alſo 
ridian his 
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his Meridian Altitude on November the th, 1 


proceed according to the rule, and find his Me- 
ridian Altitude, May the 21ſt, to be 59*; but 
on November the 5th, he has but 23* Altitude. 

Proceed thus, and you will find his Meridian 
Altitude, 1n the- latitude of 40“ on the ſame 
days, to be 70?, and 34*: but in the latitude of 


20?, on May 21, he will have go* of altitude, or 


be right over head that day to the inhabitants in 


that latitude, which ſhall be further explained 
<4 and 200 


PR O B. XI. 


The "Etats of the Place (ſuppoſe London) and 
Sun's Meridian Altitude being given, to tell the 


Day of the Mauth ſuppefing it were laßt. 
8 RULE 75 


HIS problem 1s the reverſe of the laſt; 
for you are only to ſet the globe to the 


| latitude, then count from the S. verge of the 
Horizon, as many degrees on the Meri lian up- 


ward as the given height i is; then turn the globe 
till ſome point of the ecliptic comes under that 
degree of the Meridian, wiiich will be the ſun's 


place that day, which ſeck in the circle of ſigns 
on the Horizon, and againſt it is the day re- 


. 


EXAMPLE. 


In the latitude of 51* 3o*, on two certain 


8 - days, I obſerved the ſun's Meridian Altitude to 


be 595 and 23 20'; 1 demand what days they 


„ 5 Proceed 
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Proceed according to the rule, you will find 
the one to be May 2r, or July 24; the other 
November 3, or February 8. For it is to be 
obſerved, that the anſwer will be returned dif- 
ferently, according as you uſe the aſcending or 


deſcending ſians; for every degree of the eclip- 


tic has another correſponding to it in altitude, 
except the two tropical points of Cancer and 


Capricorn. 


P R O B. XIII. 


The Latitude and Day if the Mauth being given, 


to tell the Sun's Altitude at any Time, 
THANE LE 


CNN May the 21ſt, atg in the morning, and 


at 5 in the afternoon at London, I would 
know the ſun's altitude. : 


„ 

Rectify the globe for the latitude, and bring 
the ſun's place (t“ u) to the meridian, and the 
index to the upper 12 on the dial- plate; then 
fix the quadrant of altitude in the Zenith; (viz, 
the left edge of the nut mult be fixed on the 
meridian at 515 3o*) then turn the globe till the 
index points to the hour, viz. gin the morn». 
ing; this done, fix the globe by thruſting in a 
quill between it and the Horizon; laſtly, turn 
the quadrant about, till the graduated or figured 
edge touch the ſun's place (viz. 15) and the 
degrees on the quadrant, counted from the Hori- 
zon upward on the quadrant, is his height at that 
Os time; 
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time; viz. 43˙ 30. Then turn the globe till 
the index points to 5 in the afternoon ; and alſo 
turn the quadrant on the W. ſide (without un- 
ſcrewing, it till it touches the ſun's place; and 
you have about 24 on the quadrant, his altitude 
at that time. 

But at North Cape 7 N. latitude 72 at 9g 


in the morning May 21, he will be but _ 
py” high. 


5 p R O B. XIV. 


The Latitude ( (ſuppoſe London) and the Sun's 


Altitude and Day of the Ma peing ane to 
tell the Hour. 


HIS 1s but the reverſe of the {aft problem, 
1 only it will have two anſwers; viz. the 
hour may be either in the morning or afternoon. 


R U LF. 


Rectify the globe as before directed, and turn 
the globe and the quadrant on the E. ſide, till 
the quadrant touches the jun's place at the given 
height, (which by the laſt, on May 21, at gin 


a the morning, was found 43 30 ), then look at 


the index, and it will point to the hour; turn it 
W. till che ſun's place touch the ſame degree on 


the quadrant on the W. ſide, and oY will have 
the time in the afternoon, | 


EXAMPLE. 


Thus on May the 21ſt, at London, when the 


ſun is 43? 3o' high, it is either ꝙ in the morning, 
or three 1 in the afternoon. Ss 
Note, 


many hours will it ſet after 12. Thus; if the 
index points to 4 in the morning at riſing, it will 
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Nele. When the ſun's place and quadrant are 
on the E. fide of the meridian, it is morning 
hours; but when the ſun's place is on the W. 


part of the meridian, or weſtward of it, It is 
afternoon. 


PRO B. 7 


The Latitude being given, to tell the riſing and ſet= 
ting of the Sun, and the Length of the Day and 
| Nigot, at any Tine of the Year. 


KULE 


ECTIFY the globe (viz. elevate it for PER | 
latitude, bring the ſun's place to the me- 

ridian, and index to the upper 12), then turn it 
till the ſun's place comes even with or lies againſt +» N 
the inner verge on the E. ſide of the Horizon, | 
then the index will ſhew you the time of the _| 
ſun's rifing; turn it to the W. fide or verge of | 
the Horizon, and the index will ſhew you the 


ſetting. Or the latter part of the problem may 


be ſolved thus: having got the hour the ſun 
riſes, count how many it wants of 12; for ſo 


of courſe ſet at eight at night; if it points any 
day at half an hour paſt 7 ar riſing, it will ſet at 


half an hour paſt 4; both FM tour hours and 


a half from 12 at non. 


Note. 1. If - you double che number of hours between ſan- 
riſing and 12 it will give you the length of the Day from 


F 2 | | Nets, 


OR. to ſetting. 
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1 time; viz. 43˙ 301. Then turn the globe till 
1 the index points to 5 in the afternoon; and alſo 
1 turn the quadrant on the W. ſide (without un- 
ſerewing it till it touches the ſun's place; and 
you have about 24 on the quadrant, his altitude 
at that time. t 
But at North Cape (viz. N. latitude 72*) at g 


in the morning May 21, he will be but about 
32 high. 


— — — . 
3 ” y 


P R O B. XIV. 


The Latitude 4 ſuppoſe London) and the Sun's 
Altitude and Day of the Mouth being e to 
tell the Hour. 


HIS is but the reverſe of the [aſt problem, 
only it will have two anſwers; viz. the 
14 hour may be either in the morning or afternoon, 
1 . 
= Reify the globe as before directed, and turn 
1 the globe ang the quadrant on the E. ſide, till 
the quadrant touches the ſun's place at the given 
| height, (which by the laſt, on May 21, at gin 
Fa the morning, was found 437 30˙), then look at 
Wl the index, and it will point to the hour; turn it 
W. till che ſun's place touch the ſame degree on 
1 the quadrant on the W. ſide, and you will have 
ble time in che afternoon. | 


EXAMPLE. 


Thus on May the 21ſt, at London, when the 


fun is 43˙ 30“ high, it is either 9 in the morning, 
or three in the alternoon. 
Nete, 
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Note. When the ſun's place and quadrant are 
on the E. ſide of the meridian, it is morning 
hours; but when the ſun's place is on the W. 


part a the meridian, or weſtward of it, it is 


afternoon. 


PR G B. XV. 


The Latitude being given, to tell the riſing and ſet- 
ting of the Sun, and the Length of the Day and 
| Nigot, at any Time of the Year. 


SU LK 


latitude, bring the ſun's place to the me- 


ridian, and index to the upper 12), then turn it 
till the ſun's place comes even with or lies againſt 
the inner verge on the E. ſide of the Horizon, 
then the index will ſhew you the time of the 
ſun's riſing; turn it to the W. ſide or verge of 
the Horizon, and the index will ſhew you the 


ſetting. Or the latter part of the problem may 


be folved thus: having got the hour the ſun 


riſes, count how many it wants of 12; for ſo 
many hours will it fet after 12, 
index points to 4 in the morning at riſing, 


a half from 12 at noon, 


| | Note 1. If you double the number of hours between ſun- 


riſing and 12 it will give you the length of the Day from 
ſun-Tiſing to letting. a f 


ECTIFY the globe (viz. elevate it for Pos 


Thus; if the 
it will 
of courſe ſet at eight at night; if it points any 
day at half an hour paſt 7 at riſing, it will ſet at 
half an hour paſt 4; both being four hours and 


F2 X | | Nis, 
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. Note 2. If you ſubtract the length of the Day from ſun- 
riſing to ſun ſetting, from 24, the remainder ſhews you the 
length of the night, twilight included. See Prob. XXV. 


Proceed thus, and you will find the ſun, on 
May 26, at London, to rife about 4 in the 
morning, and ſet at 8 at night, Now double 
what he wants of 12 at riſing, viz. 8 hours, and 
it gives the length of that day at London, viz. 
16 hours. 

But at Madrid, on the fame day he riſes 
about + paſt 4, and ſets Z paſt7 at night. And 
at Stockholm, on the ſame day he riſes at about 
z paſt 3, and confequently the days are 171. 
hours long chere. 


— : . — —_—— * 


R O B. XVI. 
oth of the longeſt and ſhorteſt Day at 


London, 3 N. 515 30 and at Stock- 
holm, Latitude N. 9-20 


N I LF. 


o proceed the ſame way in this as in the 
5 laſt problem, only inſtead of bringing 6? 
of u, as before, you now work with 1 of e, or 
rather 30 of n, for then the ſun enters Cancer 
on June 21, or longeſt day. 
You will find him, therefore, riſe at London, 
Tune the 21ſt, at 48 m. paſt 3 in the morning, 
which wants 8 h. 12 m, of 12; this doubled 
gives 16 h. 24 m. for the longeſt day at London. 
Then work with 1* of Capricorn, or rather 
30 of Sagittarius, for the ſhorteſt day; viz. 
0 bring 


this doubled gives 7 h. 36 m. the length of the 
ſhorteſt day.* 


latitude) and if you work in the fame manner, 


latitude, or place, not exceeding 665 30 for there 
the days will be 24 h. ANG, if you go to a greater 


plain in a problem by itſelf hereafter. 


true, as you will plainly e when we come 
to treat of it. 
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bring 30? of Sagittarius to the meridian, and 
the index to 12, and you will find the ſun riſes 
12 m. paſt 8, which wants 3 h. 48 in. of 12; 


Proceed now for Stockholm (viz. 59˙ 201 N. 
you will find the longeſt day to be about 18 h. 
and the ſhorteſt 5! h. And thus, for any other 


latitude either N. or S. you will find them 3o h. 
long, or even 2, 3, 4, or 5 days, nay 2, 3, 4, or 
5 weeks, or as many months, which I ſhall ex- 


Hero. This is a little ſurpriſing, indeed, and 


at an I muſt own ſeems very ſtrange to me. 
Philo. J aſſure you it is not more ſtrange than 


8 


PR G B. XVII. 
5 To tell the Sun's rizht Aſcenſion. 


7 HAT right aſcenſion is, you will find 1 in 

Dial. VII. Sekt. I. Art. 6. 

Bring the ſun's place to the Brazen Meridian, 
and note what degree of the Equa tor is cut by 
the meridian, for that 1 is his right aſcenſion re- 


quired. ECTS 
* The length of days given above, is excluſive of Re- 


fraction ; for if that be taken into the account, the longeſt 
day will be 10 h. 34 m. and the ſhorteii 5 h. 44 m. but tnis 
would not cor reſpond with the operaiond of a globe. 


F 3 EX-= 
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18 I would know the ſun's right aſcenſion, on 
March the 21ſt, June the 2iſt, September the 
22d, and December the 21ſt. 

I find the ſun's place for theſe different days, 
and bringing it to the meridian, I find the me- 
ridian cuts the Equator 1 in (o) in (90) in(180) 
a": and in (270 his right aſcenſion required. | 
\ i Note. When the fun enters , March the 
_ 21ſt, he has no right aſcenſion, becauſe it is 
. counted from, or begins at w; therefore, on 

March the 20th, he mult have his 3 right 
aſcenſion, VIZ. 560 2 
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P ok XVIII. 


| To find the Sun's oblique Aſeenſi on and Deſcenſion ; at 
any Time, and in any Latitude. 


See Oblique Aſcenſion and Deſcenſion, Dial, 
5 II. Seck. 1. Article 7, 9 


N. B. Though the latitude is not required in finding the 
right aſcenſion, becauſe the Equator will be cut in the ſame 
place by the meridian, whether the pole be elevated or de- 
preſſed; yet in the oblique aſcenſion, the Horizon will cut 
the Equator in different degrees according to the latitude, 
as will appear from the work and your own reflection. 


RU LE. 


ECTIFY the globe, and bring the ſun's 

plage down to the eaſtern verge of the 
Horizon; then obſerve what degree the Hori- 

20n cuts the Equator in, 101 that is the oblique 
alcenſion required. A 


2, Turn 
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2. Turn the globe till the ſun's place comes 


to, or lies level with the weſtern verge of the 
Horizon, and the degree of the Equator cut 


by the Horizon, 18 the oblique deſcenſion re- 
quired. 

Thus on March the 21ſt, June the 21ſt, Sep- 
tember the 22d, and December the 21ſt; viz. 
when the ſun enters , , A, and , you will 
find his oblique aſcenſion at London to be (O) 

(55) (180) and (304). 


And on the fame days his oblique deſcenſion 
will be (9) (123) (130) and (2375 5 


e 
154 
9 


P R O B. XIX. 


The Latitude and Day of the Month being gir ven, to 


tell the Sun's aſcenſional Difference; viz. how 

much he riſes or ſets before and after 6; and, 

conſequently, to tell the Length of the Nays, Jup- 
Ping there were no Index to the Globe. | 


| . | 8 
* Prob. XVII. and XVIII. find the ſua's 


right, and oblique aſcenſion; then ſub- 


tract the oblique from the right aſcenſion, or 
the contrary, and the remainder is the aſcen- 


ſional difference required; which divide by 1 55 
the degrees of the Equator that paſs through t! 
meridian in 1 hour (or 74 in t an hour) and ria 


quotient gives the anſwer in time that the fun 
riſes and ſets before and after 6, See an ex, 
ample in figures, how to convert degrees and 


munutes into time, Prob. XXVI. | 
„„ Be 


a 


_ riſes after, or ſets before, 6. 
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Examyie for LONDON. 


On May the 26th, I find the ſun in 6* of 1 
and his right aſcenſion 64*, and on the fame 


day his oblique aſcenſion is 34%; now 34* from 


64 there remains 3o?, his aſcenſional dif- 
ference; which divide by 15, and the quotient 


gives two hours, the time that he riſes before, or 


ſets after 6. 


This you may prove by Prob. XV. for you 


will find he riſes at 4, and {ets at 8, May the 
— =: 


But on December the 6th, his right aſcenſion 


is 256”, and his oblique aſcenſion 3 is 286˙, their 


difference is 30 which is two hours, that he 


N. B. The right exceeds the -oblique aſcenſion ho. Op 
to =, when the ſun riſes before 6; but the other half year 


4hat he riſcs aſter, or lets before, 6. the oblique exceeds the 
right aſcenſion. 


P R O B. XX. 


The Latitude and Day of the Menth leing given, 


| to find the Sun's Amplitude; wiz. bis iſiance 
ren the E. er W. Peint at his riſing ard ſet- 
ling, and the Point of the e he riſes and 
Fils Aen. 


RULE. 


1 66 HE 1 being rectified, bring the fan's 


place to the eaſtern verge of the Horizon 


(v dich ſhews his riſing) then the degrees upon 


the innermoſt circle of the Horizon, _— 
rom 


„ 
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from the true E. point to the place which the 


ſun's place hes againſt on the Horizon, ſucw you 
the ſun's amplitude. 


ExaMPLE at LONDON. 


Proceed according to the rule, and you will 


find the ſun's amplitude (May the 21ſt) at ri 


ing to be about 34* from the Eaſt to the N. and 
at ſeiting 34* from the W. to the N. and the 
point he riſes upon is N. E. by E. and he ſets 
N. W. by W. But on November the geh, he 
has about 25 30", amplitude from the E. to 


the S. and at ſetting 25* 3o' from the W. to the 


S. The point he Tiſes vpon is E. S. E. and the 
point he ſets ew is W. S. W. 


——_— . —— . . 5 - 
— oe 1 1 


. —_—— ——— 


p R OB. XXI. 


The Latitade,- Day, and Hour being given, 70 nd. 


the Sun's Azimuth; viz. his Diſtance from 
the E. and W. or hap the N. and S. Points 
at any. Time. 


See Azimuth, Dial. VII. Sec, I. Article A* 
R UL E. 
ECTIFY the globe, then turn ir round til} 


being done, turn. the quadrant, till it touches 
the ſun's place for the given day; and then the 
quadrant will cut the Horizon in the Azimuth 
required from the E. or W. points, or from 
the N. or S. points, for you may reckon from 
F x either, 


the index points to the given our; this 


In - x £44 
3 — 5 
1 6 . — Sond 2 — 
. 4 — 5 
— — * ID — 5 
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either, only then name it properly and accord- 
ingly. 

Ius on Aveuſt the 17th, atg in the morn- 
ing, the fun will "have about 36* Azimuth from 


the E. to the S. or, which is the ſame, boo from 


the S. to the E. for 60? and 30 make got the 
whole quarter from E. to S. 


N. B. Some authors call this 6088. amplitude; but 


others call it 30 8. amplitude; that is, 30? from the E. 
to tc S. as I ſaid before. 


This will appear yet plainer, if we would know 
the Azimuth of the ſun the ſame day, at 11 in 


the morning, which is 68“ 3c* from the E. to 


the S. or 21 30 from the S. to the E. 


But on May the 21ſt, at 3 in the afternoon, he 


will have 25 Azimuth from the W. to the S. 


5 65 Azimuth from the S. to W. And 
2 paſt 5, his Azimuth is 10% from the W. to 

tle N. or 809 from the N. to the W. 
Tyro. Sir, I underſtand the demonſtration 


quite well; but how am I to enpreſs, or name, 
| the 1 in general, 


Philo. By the words North and South, be- 


1 it will always be either northward or 


ſouthward, reckoning from che E. and W. points 


either North or Sou 


Thus as befvie, Auguſt the 17th, at 9 in 
the morning, the ſun has 308. Azimuth "VIZ. 


from the E. point ſouthward) but on May 


the 21ſt, at 2 h. paſt 4 in the morning, he has 
N. Azimuth; Viz. 30? from the E. north- 


1 ward. 


PROB. 


8. 


. 
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PRO B. XXII. 


The Latitude and Azimuth being given on any Day, 
to tell the Hour, or Time of the Day. 


R U L E. 


HIS is the reverſe of the former eroblem, 
for the globe being rectified, turn the 
quadrant of altitude to the given degree of 
Azimuth (from the E. or W. point on the 
Horizon) and there hold the quadrant ſteady 
with one hand, and with the other turn the 


globe, till the ſun's place for the given day 


touches the figured edge of the quadrant, and 
the index will point to the hour, or time, re- 


- quired. 


ExAaMPLE for LONDON, 
On Auguſt the 17th, I obſerve the ſun's 


Azimuth to be 3o* from the E. to the S. I 


would know the hour. AntWer, 9 in the morn- 
ing. 
5 Again, on May the 21ſt, I find his Azimuth 


10 from the W. to the N. what is the hour? 


Anſwer, 4 4 an 5 in the ingen. 


P R 0 B. XXIII. 


7 he Latitude, Day, aud Hour being given, 1 zell 


the Sun's Almacanther, 
5 DEFINTTAION: 
LMACAN THYEURS are circles of altitude 
. parellel to the Horizon, and whoſe poles 


Ire the Zenith and N adir; ſo that you may ima- 
. 1 gine 


\ - — 
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gine as many circles of altitude, viz. almacan- 
thers, as you picale, | 


RULE. 


The almacanther is found the ſame way as 


"the: Ititude of the ſun at any time; therefore, I 
reier you back to Prob, XIII. 


_ —_ 9 * * at. 2 — 
PEE 
— — 


P R OB. XXIV. 


7 be Latitude and Day beins Fog to tell what 
other Day of the Tecr will bz of the eme N 


R U L. E. 


AVING found the ſun's ple ce for the | 
| H given day, b ing it to the meridian, and 
_ obterve well its decf nation; then turn the 
gebe till ome other degree of the ecliptic 
comes to the ſame d-gree of declination un- 
der the meridiin; this being done, ſee what 
day of the month anſwers to the ſun's place 
then under the meiidian, for that is the day re- 


quired; Which you may caſily prove vy Prob. 
„„ -- 

I would know what day is of the ſame length 
as May the 26th, and of the fame length as 
April the 17th. Aviwer, July the 16th, and 
Auguſt the 24th. 


Mop Theſe lat 8 problems, as alſo Prob. IX. "4 X. 
are common to both globes; but are inſerted here, becauſe 


many perſons have a krreltrial, that ave not a celeſtial 
en. 13 


The | 


. _ 
., © 


TV COT 
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"THE following Problems more particularly 
concern, or belong to, the terreſtrial globe. 


1 


* „ 


P R O B. XXV. 


The Latitude and Dey of the Month being given, 


to tell the Beginning, Ending, and ( conſequently ) 
the Length, or Continuance, of Twilight. 


DEFINITION. 


. is that faint light which be- 


gins immediately after the ſun ſets in the 


evening, and continues till he is 18”ñ below the 


Horizon; and begins in the morning, when the 
ſun comes within 18e of the Horizon on the 


E. ſide, and ends when he riſes. 


Tyro. I have heard that this Problem is very 


difficult in compariſon of ſome others. 


Philo, It is ſomething longer in its operation, 


but very eaſy, if you mind the rule aud the ope- 


ration together. 


7-02 BSERVATI ON. 
Ai you were told that twilight begins and 


ends when the fun is 18* below the Horizon, 
and as the quadrant of altitude reaches no 


farther than the Horizon, therefore the rule 18 


R VU L E. | 
The globe being rectified, &c. bring the de- 


gree directly oppoſite to the ſun? s place to the 
| 1 ot alütude, fo that it touches juſt 


1 $7 
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18˙ on the quadrant, (then it is plain that the 
ſun's real place will be deprefſed 187 below the 
Horizon) then look on the index of the horary 
circle, for that will point (if among the morn- 
ing hours) to the beginning, or (if among the 
evening N to the ending of twilight. 


— we PP — — r * k 
FRY 


= — <<} - OY — * 
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- 
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\ 
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* — A” — 
— — . b 4 . E 6 = 
Þ „„ r — 5 == 
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Note 1. w hat 17 mean os the degree oppolite to the ſun's 
place, is this; it is that degree of the eclipuc, oppoſite to, 
or 180* from the given place of the ſun, Thus, ſuppoſe _ 
he ſun were in M, then J bring its oppoſite ſign (viz. ) 
to 18 on the quadrant, ſo will ꝙ be depreſſed 19”, and the 
| index will ſhew the hour, j 


Hb. Sir, I now underſtand it very clearly, 
Philo. Proceed then according to the rule, 
and you will find that on March the 21ſt, and 
September the 22d, twilight begins about 4 in 
the morning, and ends about 8 at night. 

The fun on theſe days, you know, riſes and 
ſets at 6. Add, therefore, the length of morn- 
ing and evening twilight to 12 hours (the length 
of the days then) and it gives 16 hours; this 
ſubtracted from 24 hours, leaves 8 hours, the 
length of the real, or dark, night, 

So alſo on April the 24th, twilight begins 
about + paſt 2, ends about 2 paſt 9, and laſts in 
all 4 h. 40 m. But on December the 20th, it 
begins ncarly at 6, and ends at 6, and laſts 1 in all 
4 h. 14M, 

Note 2. There is no real night at t London (but exilight 


from May the 22d, te July the 22d, the ſun al. that tune 
being lets than 18 below the Horizon, 
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PN OB. XXVI. 
The Hour where you are being given, to tell what 


Hour it is in any other Part E: the World. See 
Prob. VI. 


R U L E. I 
RING the given place to the meridian, and 
ſet the index at the given hour; then turn 
the globe till the other place, or places, come 
under the meridian, and the index will point to 


the real time in the place required. 


EXAM Vn 


When it is 2 o'clock in the afternoon at Lon- 
don, I would know the time at Jeruſalem, and 
at Port Royal, or Kingſton, in Jamaica. 

Proceed according to the rule, and you will 
find, that when it is 2 in the afternoon at Lon- 
don, it is 22 minutes paſt 4 at Jeruſalem; and 


but 52 minutes paſt 8 in the morning at Port 
Royal. 


— 


Another Mrrnop. 5 
I told you in Prob. XIX. that 15” on the 


| Equator make 1 hour of time; therefore this 


Problem may be folved by common diviſion, 


for having the differeace of the longitude of 


any two places (taken from a map) divide it 


by 15, the quotient is the difference of hours; 


and if any degrees cuuin, allow 4 m. for every 


degree, and fo in proportion tor the odd minutes 
or miles, 


Thus 


> 2 
- 


"A 2 — I \ -27 © _ — — 
e .... 


— — 


9282 1 
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Thus 1 find by Problem VI. Jeruſalem is 
3 . Jongitude of London; 1 divide, 
therefore, 35* 25 by 15, and the quotient is 
2 hours, and the remainder is 5“, 25%, which is 
5 times 4, or 20m. and the odd 2 5 m. or miles, 
1s nearly 2 m. fo that the difference is 2 hours 
22 m. and as Jeruſalem is eaſt of Lon: don, 1t 
has 1 its hour before us, therefore it 1s 22 m. paſt 
4 in the afternoon. | 
Again, Port Royal is 77* oo W. of Lon- 

don; this converted into time as before is . 
8 m. that Port Royal has its time later than 
London; for when it is noon at London, 
it wants 8 m. of 7 in the morning at Port 
———ç 


7 R 0 B. XXVII. 


The Day of the Month being given, 16 tell thoſe In- 
Habitants that will have the Sun in their Zenith - 
(er over their Heads) on that Day. 


OBSERVATION. 


HIS cannot happen to any other inhabi⸗ 
tants, but thoſe in the Torrid Z ne, that. 
is, to ſuch as have not above 235 30 of latitude, 
either N. or S. | 

: R UL E. 

Bring the ſun's place to the meridian, and 
oblerve exactly his declination for that day; 
then turn the globe any way, and obſerve what 
places paſs under that degree of declination on 


the neridian; for all ſuch will have the fun. 
TE directly 


—__ OO a 3 
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directly over their 85435 ſome time or other 
on that day. 


EXAMPLE. 


I would know what inhabitants, or places, 
mw have the fun in their -Lenith on May the 
21 

Proceed as directe by the rule, and you will 
find the city of Mexico, Campeachy, St. Jago in 
Cuba, Owhyhee, and many other places that 
will paſs under that degree of declination (viz, 
20” N.) and will have the fun 1 in their Zenith on 
that day. 

Alſo on April the 16th, the inhabitants of 
Porto Bello, C arthagena, Iſle of Trinidad, Cochin 
— in India, the Philippine iſlands, and Sierra Leone, 
(the new Engliſh Settlement on the Weſt coaſt of 
Africa) will have the ſun that day in, or near 
n heir Zenith. | 


EE OO ating 


a. ad 


P R 0 B. XXVIII. 


7. he Day and Hour being given in any Place, 10 tell 
| thoſe Inliabitauts, or that Place, to which the dun 
#5 then verlical, VIZ, in the Zenith, 


R U L E. 
Bm, the given place to the Brazen Me- 


idian, and turn the index to the given 
hour; this done, turn the globe till the Index 
points to the upper 12, or noon; then look 
under the degree of the ſun's declination on 
the globe for that day, for that is the very 


ſpot, Or place, to which the tun 18 then ver- 
tical. | = EX- 
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E X A M*P-L-'E.. 5 5 
On May the 1oth, at 8 m. paſt 5 in the 
afternoon, at London, I would know what place 
has the ſun then in its Zenith. Anſwer, Port 
| Royal, in Jamaica. 


N. B. There are two days in which the ſan is vertical to 
all the inhabitants of the Torrid Zone; which muſt be when 
the ſun has the ſame declination z and in this Problem the 
other day will be Augutt 2; viz. the fame declination as 
on May the 10th. 


Thus alſo will you find that, when i it is 33 m. 
paſt 6 in the morning at London, on April the 
Ioth, and Avgult the 31ſt, the inhabitants at 
Candy, in the iſland of Ceylon, will have the 
ſun then 1 in their n 


3 a \ ths _— WE" 
5 


: PROB. XXIX. 


7 o tell the Difance of one Place from another 15 
Degrees and Minutes (viz. Miles) in an Arch of a 
great Circle*, alſo their Bearing, or Situation, it 
rapes of each other. 


RULE: 


RING one of the places to the meridian, 
and elevate the globe for the latitude of it, 
and fix the quadrant in the Zenith: then turn 
the globe til che quadrant touches the other 


* Note, 60 miles, or minutes, are e 2 degree in 
general; but this is a vulgar error; for it is proved that 
every degree on the earih's ſurſace in every great circle 
(ſuch as the Equator, Meridian, &c.) is 69+ miles; there- 
fore, multiply the degrees by 92 22 You have the diſtance in 
Eatzün we. | 


Place, 


lian, 
fit, 
turn 
ther 


ree in 
d that 
circle 
there - 
nice in 


lace, 
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place, and the degrees on the quadrant between 
place and place ſhew the diſtance; and the 
quadrant at tne fame time will cut the Horizon 


ia the point of the compaſs, called the bearing, 


or ſituation, from the firſt place.“ 
E. 


1 would know the diſtance from London to 
Port Royal, Jeruſalem, and Moſcow, as alfo 
their ſituation in re ſpect of London. 


Proceed according to the rule, and you will 
find from London 


Deg. -'.-- Miles, 
To Port Royal ſ68 | 1 4726 W. 
To Jeruſalem 4 321 > near] 42259 E. S. E. 
To Moſcow 22 24) y L564 ENE, 


— —— 


PRO B. XXX. 


The Latitude and Day being given, 10 tell hat 
Time the Sun will be due E. or . 


Tyro.FF*HIS is eaſy, I think; for as the ſun is 
always due N. and S, at 12 at night, 

and at 12 at noon, I ſuppoſe he will be due E. 

and W. at 6 in the morning, and 6 in the even- 

ing. 

* Phils. 1 thought you would ſtumble upon 


this general error; but you will ſoon fee your 
miltake, 


* The . is TED to be under ſlood on the Arch of a 
great Circle, which is by an angle of Poſition, very dif- 


RULE. 


erent from a ſearing by is Compaſs, 


— 
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R UI. E. 


Rectify the globe and quadrant as before di- 
rected; then turn the quadrant till it touches the 
E. or W. point of the Horizon; this done, turn I] 
the globe till the ſun's place for the given day 
comes to the edge of the quadrant (holding the 
quadrant to the E. or W. point) ſo will the 
index of the horary circle point to the hour of | 
his being due E. or W. on that day. ] 
Procecd thus, and you will find about 5 m. f 
paſt / in the morning, on May the 2 1ſt atLondon, 2 
the ſun will be due E. and about 5 m. before 5 lf 
in the evening due W. On June the 21ſt, he 
will be due E. about 22 m. paſt 7 in the morn- 
ing, &c. but on December the 21ſt, he is due ſq 
E. about 45 m. paſt 4 in the morning, and due 
W. about 1 5 m. pet 7 in the evening. 


— 


P R 0 B. XXXI. | 
To find Antœci to any Platt. 
See Antcœcians, Dialogue VI. Sect. IV. 
Article RE d 
RU L E. G 


RING 1 (or the given place) to | the 

meridian, and count from the Equator on 

the meridian ſouthward the ſame number of de. 
; grces of S. latitude, as London has N. (viz. $4. q 
32*) and cloſe to the edge of the meridian make Ip 
a dot, for that is the place of the Antcecl to ot 


London. 
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ED PROB, XXX. 7 
_ 8 Tofnd the Periceci to London, er any other Place. 


© See Definition of Pericecians, Dial. VI. Sect. 
n IV. Article 2. 


* | R- UL E: 
he RING London to the meridian, and turn 
of the globe till 180? of the Equator paſs from 


London under the meridian ; then under the 
m. fame Latitude as London (viz. under 5 1 32˙ N.) 
'n, Nat the edge of the Brazen Meridian make a dot, 


> 5 or that is the place of the Pericecians required, 
he 

n- „ PROS XXXIII. 

lue 


To find the Antipodes 4% London, or any other 
Place. 


See Definition K Antipodes, Dial. v. Sect. 15 
IV. Article 3. 


N U L E. . 
RING x dio” to the meridian, and turn 


IV. the globe till 1800 pals through the meri- 
dan, then count 51 32“ ſouthward on the 
meridian, and under it make a dot, for that is 

: the place of the Antipodes. 
the 


r on Or rather thus: 


de- Bring London to the meridian, then flip the 
. 51 obe in the notches of the Horizon; viz. de- 
nake Hpreſs the pole, till London lies at the N. verge 
ei to Wot the Horizon, Jult a at the edge of the meri- 


3 5 dianz 
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dian; then at the S. point of the Horizon, cloſe 
to the meridian, make a dot, for that is the 
place of the Antipodes to London, which you 
will find to be in the Great South Sea, 51“ 32 
e and 180² longitude, near New Zealand. 


„NOB. XXXIV. 


; 7 he Time of an Eclipſe of the Sun cr Moon being 
given, to find all thoſe Countries, or Parts of the 
"HY in which it will be viſible. ö 


. 
OR the Sun: Find the place to Which 


the Sun is vertical at the time of the 
eclipſe, by Problem XXVIII, elevate the Globe 
for the latitude of that place, and bring it to 
the Zenith or top of the Globe; then to all 


— 


places in the upper hemiſphere, if the eclipſe 


be large, part of the Sun will appear viſibly 
obſcured ; but if the eclipſe be ſmall, in places 
near the horizon, it will be inviſible on account 
of parallax. 


2. For the Moon ind the place to which | 


the Sun is vertical at the time of the eclipſe, as 
before directed; then find the Antipodes to that 
Place, viz. the point exactly oppoſite thereto, 
(which will be the place of the Moon at that 
time) bring this point to the Zenith ; then' to all 
the inhabitants of the upper hemiſphere, the 
eclipſe will be viſible; to thoſe of tis lower one 
_ inviſible. 

E N- 


* 


* 
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EXAMPLE. 1 

Sept. 5, 1793, the Sun was eclipſed at eleven 
in the morning; — Query, in what parts of the 
globe was the eclipſe vifible ? 

Proceed according to the rule, and you will 
find the Sun vertical to a part of the Coaſt of 
Guinea, in Africa, a little North Eaſt of Cala- 
bar; which point being brought to the Zenith, 
Europe, Africa, part of Aſia, and of North and 

. South America, will appear in the upper hemi- 
ſphere, and in each of theſe the eclipſe was viſible, 
but more particularly in Africa. The Sun was 
nearly vertical to Sierra Leone at the end of the 

1, ecliple. 

£ BB XA MPLE. 2. 

Feb. 14, 1794, there was a total, and almoſt. 

central, eclipſe of the Moon,at ten © clock at night; 

on what parts of the globe might it be ſeen ? AC 

Proceed as before directed, "and you will find 

the Sun vertical to a part of the South Sea, a 

little North of Otaheite and the Society. lle, 
the oppoſite point to which (viz. the place of 
the Moon at that time) will be found in Africa, 
near the ſource of the river Nile; which point 
being brought to the Zenith, Europe, Africa, 
great part of Aſia, and Brazil in South America 
will appear above the Horizon, and in all theſe 
the eclipſe was viſible. 


Note, The time given in each of the foregoing exam- 
ples is that of the middle of the eclipſe (it being then 
more extenſively conſpicuous) but to find all the places 
at which any eclipſe will be viſible, the ſame operation muſt 
be repeated for the beginning and end, finding the place 
vhers the ſun is vertical, &c. at each time, 

PRO B. 


7 
| 
if 


= r ̃² r ̃⁵ĩ ͤ De echt ; 
3 * 
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PROB. XXXV. 


"The lunge Day in any Latitude beings given Chuppoſe 


London 16+ Hours ) to tellin what other Latitude 
the longeſt Day is 1, 2, 3, &c. Hours longer than 
in the * Place. 


R U L E. 


Nr globe for the given latitude (vis 


London) and bring the Sollſtitial colure 
(viz. Ss) to the meridian; then where the Ho- 
rizon cuts the tropic of es make a dot on the 
tropic at the verge of the Horizon: this done, 
turn the_ globe weſtward, till 7* 3o* of the 
Equator paſs under the meridian, - and then 
make a ſecond dot on the tropic againſt_the 


Horizon as before; then turn the globe back 


to its firſt poſition (viz. to Ss) and then ele- 


vate the pole, till the 2d dot appears at the 


edge of the Horizon, and the Horizon will cut 
the meridian in the latitude required. 
Proceed as above, and you will find that in 


the latitude of 56* 20', the days are 1 hour longer 


than at London, which you may cally. prove by 


Pre. A YI, 


2, If you want to know the latitude where 


the day is two hours longer than at London, 


proceed as before, only inſtead of cauſing 7* 30 


to paſs under the meridian, you. muſt now 


turn the globe till 15* paſs under the meridian, 


and make then a dot on the tropic, as bcfore. 

15 3- If you want for 3 hours longer, make 

225 305 pan throug h the meridian, and proceed 
as 
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as before; and thus for every hour, cauſe 75 30' 


more to paſs under the meridian. 


Note, If you want to know the latitude where 
the longeſt day is an hour ſhorter than at Lon- 


don, only turn the globe eaſtward, inſtead: of 


weſtward, till 7“ 30“ paſs through the meridian 
and make a dot on the tropic, and depreſs the 
pole till this lies even with the Horizon, you 
will find the latitude about 45 3o'. Thus for 
two hours longer about 60, for 4 hours about 
64 20'; but for 2 hours ſhorter the latitude is 
about 35* 30“. This problem ſhews you the 
difference of climates, 


A 


. . 
9 W» II — ma 


1 0 B. XXXVI. 


Auy Time not exceeding fix Months given, 70 tell 
that Latitude, or thoſe Places, there the Sun 
will not ſet for all that Time. 


— 


Note, That 28 days are here reckoned to che month, | 
Bring the given time into days, and take the half of the 
number of days; but remember to abate if the half exceeds 
36. Then count from Cancer on the ecliptic the ſame 
number of degees as the half amounted to, and where this 
reckoning ends make a dot on the ecliptic. Laſtly, Bring 
this dot to the meridian, and as many degrees as are inter- 
cepted, or lie, between the dot and the pole itſelf, counted 
on the meridian, is the latitude required. 


EXAMPLE. 


I Demand the place, or latitude, where the 
ſun does not ſet for che ſpace of + months 


and 16 55 5 
8 „ 8 
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This iS 128 days, the half is 64*, abate 1* and 
it is 63'; this I count from S on the ecliptic, 
and make a dot, and bringing it to the meri- 
dian, I find there are nearly 80? between the 
dot and the pole; viz. the latitude is $0?,. which 
is at Smith's Inlet, the upper part of Green- 
land. 

So alſo in the latitude of 8 5 555 he ſets not for 5 
months and 2 weeks. And in the latitude of 85* 
305 not for 5 months, 3 weeks, and 3 days; and 
in the latitude oi go, not for 6 months; viz. 

from March the 21ſt to September the 22d. 
Hro. This appears, now, very plain to me, 

but I know the generality of perſons believe it 
to be falſe, for want of conſideration. | 
Phils. You fee it is evident, for under the 
pole, in the latitude of 90%, when the ſun enters 
ꝙ he begins to riſe, and does not ſet with the in- 
habirants there (If there be any) till he enters 
; viz, for 6 months. 

Ty 70. I ſee it, Sir, very clearly; * pray, 
: des they not alſo a great ſhare of twilight? 
And are not the inhabitants at the contrary Pole 
in darkneſs for a long time? 

Philo. Ves, and ſo are the inhabitants i in the 
N. part, when the fun is in the tropic of W. 
This is plainly demonſtrated by the next 

Problem, 


PROB 
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PR O B. XXXVII. 


To tell in the Latitude go (where the longeft Day is 

fix Menths ) how long it continues to be Twilight 

after Sun-ſet ; and how long their Night is aſter 
Twilight ends, before it begins again. 


R U J. E. 


OU remember, according to the laſt Pro- 
blem, the ſun ſers with the inhabitants at 

the N. pole, and riſes to thoſe of the S. pole, on 
September the 22d: conſequently twilight be- 


K ſing with thoſe at the N, pole on n September the. 
22d. Therefore, 


* T 
U 1. Flevate the N. pole to the Zenith, and turn 


ers the globe, till ſome degree of the ſun's place 

| tn the echptic lies under 18? of the meridian, 
ay, | on the S. fide of the Horizon, and you will 
hr? find it 22* m; viz. November the 14th, the 
zole | ending of twilight, that is, they have twilight 
ow September the 22d, to November the 
the | 14th, and then they begin to have dark night 
. | (fave the advantage of the moon) till the 28th, 
next of January. For, 
2. Turn the globe till ſome other point of 
the ecliptic comes under 18* as before, and you 
will find it about 8? of , which anſwers to the 
'28th of January, the beginning of twilight to 
the inhabitants of the N. pole, and on March 
the 21ſt, the ſun riſes with them. 


RC: Thus 
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Thus it appears, that the length of their day 
(from ſun-rifing to ſun- ſetting) is from March the 
||  2:lt, to September the 22d, viz. 185 days. The 
= length, or continuance, of twilight, is from Sep- 
tember the 22d, to November the 14th, and from 
'F January the 28th, to March the 2 1ſt, in all about 
i 105 days; and their real night is from November 
the 14th, to January the 28th, viz. about 75 days. 
. Note, the ſame holds good (nearly) as to the 
inhabitants of the S. pole; for the ſun riſes with 
them when he enters , and ſets with them when 
he comes to wy. 

Pro. I perceive it plainly, Sir, and thank you 
for this clear demonſtration. . 

t' Philo. Now, Tyro, I ſhall ſhew you the uſe of 
the celeſtial globe; and after that give you ſome 
Problems, with the practical uſe of both globes, 
[i Here follow ſome Problems on the celeſtial 
= globe. 


5 0 B. XXVXVIII. 

The day of the Month being given, to fud the Sun” s 
| Place in the Ecliptic. 

_ See Problem VII. 


F XXXIX. ; 
b This is the reverſe of the laſt, and done the 
1 ſame way as Prob. VIII. 


OS It is an eſtabliſhed maxim with many geographers, that 
all parts of the globe equally erjoy the benefit of the ſun, in 
reſpc& of time, and are equally deprived of it; but from 
hence it evidently appears that the North Pole is five of our | 
days, every year, 9 in the illuminated n than c 
; e south Pole. | 


* 
. 1 — Si a. 
« y 


K 


75 find the Declination of the Sun on any Day of 
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7 KO Bu KL. 


_ the NT, ear, 
'The ſame as Prob. X. 


'*PRON4. XL: 
To find the Sun's Tight aa ion. 
Ser Prob. XVII. 


PRG FP. II. 


To tell the Sun's oblique Aſcenſ on and Deſcenſion in 
any Latitude, and on any Day. 


e ſame as Prob. XVIII. 


P R O B. XI 


7 be Latilude and Day being given, to fud the Suu. 8 
aſcenſional Difference, 


The ſame as Prob. . 


PR O B. XLIV. 


The Latitude and Day of the Month being given, t to 
tell the Sun's Amplitude; viz. his Diſtance from 
the E. and W. Points at riſing and ſetting. 


The ſame as Prob. XX. 


P R O B. XIV. 


7. be Latitude and Day being given, 10 tell the dun 3 
Azimuth. 


The hee OE dm 
G 3 : PROB. 


oy 
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PR OB. XLVI. 

The Latitude, Azimutli, and Day 28 given, ts 
| tel! the Hour of the Day. 
See the rule, Prob. XXII. 


2 — 


P R 0 B. XL VII. 


7 he Latitude, Day, and Hour being given, 10 tell 
the Sun's Almacęnther. 


See the role, Prod. XXIII. 


** 


2 


— — 


P R © B. XIVIII᷑ 
To fad the right Aſcenſion of any Star. 


Bains the PRE to the meridian, and the de- 


gree of the equinoctial, cut by the meridian, 

is the right aſcenſion required. 
Thus you will find the right aſcenſion of 
Aldebaran in Taurus to be about 665, Arc- 


turus in Bootes about 214* 34', Regel in Orion 


about 76*? 87, and Sirius, or the Dog-ſtar, about 
99˙5 ec. * 


PR O B. XLIX. 


T he Latitude being given, to fell the oblique Aſcenft 70 


and Dejcenfion of any Star. 
T 
ECTIFx the globe, and bring the ſtar to 


R the eaſtern verge of the Horizon, and the 


degree of the equinsctial, that is then cut by 


obli que deſceniiva 65* 22', 2* nearly, and 


the oblique aſcenſion and deſcenſion of the ſun and ſtars, that 


over the ſtar, for that is the declination cite 


the lower one 56* 55, but Regel in Orion 
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the Horizon, is the oblique aſcenſion required. 
Turn the ſtar to the weſtern ſide, and the de- 
gree of the equinoctial, cut by the Horizon at 
the ſetting of a ſtar, is the NIN deſcenſion 
required. 

Proceed thus, and you will find the oblique 
aſcenſion of Regel to be about 86 54˙; of Mar- 
hal in Pegaſus, about 33 85 and of Aldebaran, 
or the Bull's Eye, about 44 45%, Turn each of 
theſe to the weſtern ſide, you w il find their 


87 15˙9. 


Note, There is this difference between the right and 


the ſun's oblique aſcenſion, Kc. differ every day in the 
fame latitude : but the ſtars oblique aſcenſion is every day 
the ſame, 


PF 


PI ** — 


PR O B. L. 
7 0 tell the Declination of the Stars. 
R UL. E. 


S for the ſun's place, ſo alſo here, bring 
the given ſtar to the Brazen Meridian, and 
1 what degree of the Meridian lies right. 


N. or S. according to which ſide of the equi- 
noctial it lies on. | | TT 15 
Thus you will find the declination of Alde- 

baran to be about 165 5" N. The upper Pointer 
to the pole (in Urſa Major) about 62 18", and 


4 1 
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I find about 85 27 S. and Cor Scorpionis about 
26 S. declination,: &c.. &c. 

From this Problem and the XLVIIIth 
ien 


p R O B. LI. 
The right Aſcenſion and Declination f any ſtar 
being given, to find the Star at once. 


RING the given degree of right aſcenſion 
on the equinoctial to the Brazen Meridian, 
then look under the degree of declination on 
the Meridian, and you will find the ſtar at the 
Meridian, under the given degree of deelina- 
tion. | 
Thus, fppoſe 18 to find Aldebaran, 
whoſe right aſcenſion is 665, and his declina- 
tion 16* 5* N. I firſt bring 66* of the equi- 
noctial to the Meridian; and looking under 
16˙˙⁰ N. declination on the Meridian, I find 
Aldebaran. 
So alfo Sirius has 995 right aſcenſion, and 
16˙ 26*' S. declination; therefore I bring , 99® 
of the equinoctial to the Meridian, and looking 
under 167 26* S. declination on the Meridian, I 
find Sirius juſt at the Meridian, The ſame for 
ay other ſtar, Te 


ROB. 


in the morning. The 


of the compaſs, though at different hours. 


" 
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To tell the riſing and ſetting of the Stars, ard the 
Point of the Compaſs any Star riſes or ſets upon 
in any Latitude, aud on any Day of the Year. 


R UL E. 


rectify the globe; then turn the globe till 
the given ſtar comes to the eaſtern verge of the 


| Horizon, and the index of the hour circle will 
Point to the time of riſing, and the Horizon 


will ſhew the point it riſes upon: turn it to the 


Wet, and the index will point to the time of 
ſetting, and the Horizon will ſhew you the point 


it ſets upon. 

Proceed thus, and you will find chat Alde- 
baran, on November the 5th, at London, riſes 
a little paſt 6 in the evening, and ſets about g 
point he riſes upon is 


E. N. E. and the point he ſets upon is W. N. W. 


But Regel in Orion, the ſame night, riſes a little 


before 9 at night, and ſets about half paſt 7 in 
the morning. The point of rifing is E. by 8. 
and of ſetting W. by S. 


' Note, The ſtars riſe and ſet every day on bo lame point 
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BRING the Sur's place to the Meridian, and 


G 5 5 PRO B. | 
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To tell the Time; viz. how many Hours any Star 
continues abcve the Horizon, from its riſing to 
105 ſetting, in any Latitude. 


R UL. E. 
R CT IF the globe, then bring the ſtar to 


the eaſtern verge, and note the time of 
riſing; then turn the globe to the weſtern ſide, 
and the number of hours that the index paſſes 
over on the dial-plate tells you the continuance 
of that ſtar above the Horizon. 

Thus, I find Aldebaran at London continues 
ip from the time of his riſing on any day (but 
for example take December the 25th) about 15 
hours, and Regal about 10+ hours. | 

At Stockholm Aldebaran continues up above 


16 hours; but at Port Royal he continues up 
but about 122 hours. 


1 . 
"Y n n —_ _—_— ——_—_— 
— —— 9 A * _ : 


P R O B. LIV. 


| To tell the Diſtanceè of one Star from another, in De- 
grees and Minutes, in the Arch of a great Circle. 


HIS Problem properly comains four queſ- 
tions, and therefore requires four anſwers, 
If the ſtars lie under the ſame Meridian, 

_ have difterent declinations, bring them to 

the Brazen Meridian, and the degrees inter- 


cepted between them, counted on the Meridian, 
is the diſtance required. | 


Thus, 


mM. 
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Thus, I find, the two pointers in the Great Bear 
to be about 5 30 diſtant from each other; and 


Eridef and the Dolphin's Eye about 297 50 
diſtant. 


. 1t they eve the ſame declination, but be 
under different meridians, bring the firſt (at 
pleaſure) to the Brazen Meridian, and note the 
degree cut by the Equator; then bring the 
other to the Meridian, and note how many de- 
grees have paſſed through the Meridian,, for 
theſe ſhew their diſtance required. 

Thus, I find, the difference between Aſſengue 
and Caput Meduſæ to be about 122 30}; for 


Aſſengue (382 declination) being brought to the 
Meridian, cuts the Equator in 277 


"40" F128. 52- 
30⁰ from v weſtward; and Caput Meduſæ cuts. 
40" of the Equator eaſtward; 
therfore, 1 is 112? 30ʃ. | 
It the ſtars neither lie under the ſame Me- 


ridian, nor have the ſame declination, then bring 
either of them to the Me ridian, and elevate the 


pole to the ſame height as che ſtar has declina- 
tion (that is, the ſame as you clevate the ter- 


reſtrial globe to the latitude of a place) for then 
then fix the qua- 


the (tar will be in the Zenith; 
drant to the Zenith, over 25 given ſtar, and ex- 
tend it to the other "I and the degrees on the 


quadrant ſhew the diſlance required! in a true 


arch of à great circle. 
Note. T hough the diſtance of the ſtars from each tie! 13 


thus determined in degrees, yet you are not to ſuppoſe their 
diſtance is fo many degrees to be converted into Englith 
miles; but it only means, that they Appear ſo far diſtanc 

under ſuch an angle. 


G6 


their diſtance, 
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Thus, I find the diſtance between Capella and 
Cor Hydræ to be about 79", and between Alde- 
1875 and Sirius about 46 30, Kc. | 

If the ſtars be at ſuch a diſtance from each 
he that the quadrant will not reach them, 


t en bring either of them to the Horizon, and 


elevate, or depreſs the pole, till tne other lies 
allo at the verge of the Horizon, and the de- 


grees counted upon the Horizon, between ſtar 


and ſtar, is their-diſtance in degrees. 
Thus, between Aldebaran and Cor Scorpionis 
you will Hand about 179 degrees. 


PR O B. LY: 


7 0 tell what Stars will be on, or near the Meridien, 
at Noon and at Midnight. 1 


Firſt, for thoſe at noon. 


JRING the ſun's place to the Meridian for 
the given day, and all thoſe ſtars that are 


| then under the Meridian are ſuch as are full S. 


or N. at noon. 
2. Turn the globe till As index points to 12 
at night (viz. the lower 12) and all thoſe ſtars 


that are then under the Meridian are the ſtars 
required, 


Thus, I find, on May the 27th, Aldebaran 


is on the Meridian at noon, and Cor Hydre 


will be on the Meridian Auguſt the 7th at noon; 


but on February the 4th, Cor Hydræ will be 


full S. about midnight. For only turn Cor 
Hyd under the Meridian, and the index will 
point 


| l | 
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int to the lower 12; and the Meridian itſelf 
will cut the ecliptic in 16* of g] viz. February 
the 28 ; | 


PRO B. LI. 
The Latitude, Day of the Month, and Hour of the 


Night, being given, to find the Altitude and 
Azimuth of a given Star. 
"UL E 
ECTIF the globe for the latitude, and 
day of the month, then ſet the hour index 
to the given hour, and move the quadrant of 
altitude t to the given ſtar; its Azimuth will then 


"= appear on the Horizon, and its altitude on the 
| edge of the quadrant. 


EXAMPLE. 
Thus at London the 11th of May, at 11 


o'clock at ni ight, J find the altitude of Cor Leonis 
be to be 26? YO, and its Azimuth 76? 30 from the 
” South towards the W. or OAT Welt oy 
1 South, 
[2 5 | 
WI. FEI M PE e ans 2. — — 
ars „„ I 4 . 


The Latitude, Day of the Month, and Altitude of a 
ran Star, being given, to find the FORE of the Night. = 


Ire 
. n 0 1. E. 
be RECTIFY the globe for the given Jatitude, 
Cor and day of the month, then turn che globe 
in about in fuch a manner that the ſtar may be upon 


int 7 | the 


134 THE USE OF THE GLOBES. 


the edge of the quadrant in the given degree of 
altitude, then will the index point to the hour of 
the night. 

This is but the. converſe of the former 
Problem, and therefore needs no example. 


3 _ * — —— —_— — 
—— — 


PRO B. LVIII. 


— * 2 


To tell what Stars never r iſe, and thoſe that never 
ſet, at London. 


RULE 


INL obſerve what ſtars have above 38* 
: 30* N. declination; for all ſuch never "et 
at London, but are always above the Horizon, 
2. Obſerve alſo thoſe ſtars that have above 
382 30* S. declination, for thoſe never riſe, but 
are always under the Horizon at London. 
Thus, the Pointers in the Great Bear, Aridef 
in Cygnus, and many others, never ſet. 

Alſo, Canobus in Argo Navis, and Pes Cen- 
1 tauri, and many others, never riſe at London. 


OBSERVATION. 


1. F rom what you have been taught, Tyro, it is ay: to 
\ Conceive, that by the inhabitaws under the North pole no 
ſouth ſtar tan ever be ſeen, nor can the inhabitants at the 
South pole ever fee one of the flars 1 in the other hemiſphere. 
But, 

2. The inhabitants under the Equator have: a pleaſant 
ſight of all the ſtars from pole to pole; for they riſe and fet 
with them at ri nt angles; therefore, no ſtar Can continue 
ove 12 ; hours a ove their Horizon. | 


heavens in different 5 
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Tyro. Sir, you have highly obliged me, and 
ſee now very plainly the different aſpect of the 


— III 


— 2ä̃ͤͤ— 1 
. . Oo * 


p R O B. IIX. 


To know at any Time of the Year (in the Latitude 
of London) where to find any Star, or tell the 
Name of any Star when required. 


R UL E. 
ECT IE the globe for the . and turn it 


till the index points to the given hour, then 
by a quadrant take the height of the required 
ſtar; or, for want of it (in a common way of 
gueſſing) obſerve what part of the heavens it is 
in; viz. whether E. N. S. W. or the like, as 
alſo its height as near as you can guels : this 
being done, ſet the globe in due order for the 
day and hour, and you will find the ſame ſtar 
on the globe: and, by applying the quadrant, 
you will find the exact point of the compaſs, 
and the real height the ſtar then has, which, 
though not perhaps near to what you gueſſed 
them at, yet, if it be any noted ſtar, you may 
aſſure yourſelf are its real height and bearing, as 
there is no other {tar of note near it about that a 
height, and upon the ſame point. 


EXAMPLE. 


Walking on December 25, at 8 at nixht, I 
obſerved a bright ſtar (as ncar as I could 
gueſs) on the S. E. Point, and e 482 
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high; I would know what ſtar it 1s. Anſwer, 
Aldebaran. I rectify the globe, and turn the 
index to the hour, and then turn the quadrant 
to the given point of the compaſs, and lookin 
about 48* high on the quadrant, I find Aldeba- 
ran to be the neareſt bright ſtar by the quadrant 
on that point and at that height ; therefore, I 
conclude it is Aldebaran. 

Alſo at + paſt 10, the ſame night, I. ſee two 
very bright ſtars, one on, or near the Meridian, 
about 30 high, and the other near the S. E. 
point, and about 35, high. I demand their 
names. Anſwer, Regel in Orion's * and 
Procyon in Canicula. 


——. - — ä » 


1 7 PROB. LX. 


AIRST, ow, 5 the given "EN be 
on the N. or S. ſide of the ecliptic; and 
it it be on the N. fide, elevate the N. pole 665 
337%, and turn the globe till es and v he in the 
N. and S. points of the Horizon, that is, till 
m 57 be parallel or even with the Hori- 
fix the quadrant in the Zenith: then, 
ee the globe ſteady, turn the quadrant till 
the edge of it touches the centre of the ſtar, 
and that degree on the quadrant (viz. the alti- 
tude of the ſtar in the latitude 66˙ 3o*) is the 
latitude required, and the degree of the eclip- 

heed cut * the quadrant, reckoned from Aries 
gig! (ot 
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(or rather reckoned among the ſigns, as it hap- 
pens) 1 is the longitude required. 

Thus you will find Arcturus in Bootes to be 
about 307 57 N. latitude, and 2017 20 longi- 
tude from , or rather 21* 20 of . Alſo, Al- 
cair is about 29 19 of N. latitude, and 28" 51 
of longitude in . 

2. For any South Star. 

Elevate the S. pole 66* 30', and fix the quadrant 
in the Zenith, and apply it to the ſtar, as before 
directed, you have the latitude and longitude 
required, Thus you will find Pes Centaur to 
have about 4228 of S. latitude, and 2377 longi- 
tude from , or rather 279 in m, and thus for 
any other ſtar. See Table IV. Dial. VII. 


PROB. LXI. 

T be Latiede and: Day of the Month being given 
(ſuppoſe December 25, ot nine at Night at 
London), to /et the Globe ſo as io repreſent the 
Face of the Heavens at that Time, and ſhew your 


Acquaintance the Names and Poſt Hons of the 
moſt eminent fixed Stars. 


. 


EC TIF y the globe for the leads. and 
bring the ſun's place to the Meridian, and 

the index to 12. Then turn the globe to the 
given hour, viz. 9 at night, and there fix it, fo 

will every ſtar on the globe (if you {ct the globe 
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N. and S.) correſpond with, or point to,. the 
ſame ſtar in the Heavens. 


Thus (at London) 1 find Capella E. by S. 


about 750 high: Caſtor and Pollux, the firſt 
about 40”, and the latter about 45 high, near 


the E. point. Procyon below them, to the left 
hand, 23“ high, E. S. E. Sirius yet lower, to 
the left, S. E. about 10 high; Betelgeuze 


on the ſame point, and about 38 high; Re egel, 
more ſouthward, about 26“ high; Aldebaran, 


on the ſame point, much higher, viz. about 
53 high; the Seven Stars, or Pleiades, 8. 
nearly, about 62* high; Mencar, S. by W. 


40 high; Aridef, N. W. about 267 high, 
Ec. a Ke. e 


— 


P R O B. IXII. 


To 0 tl the Ti Me of tbe achronical riſe ing and ſetting 


of the Stars. 
DEFINITION. 


1.7 E achronical riſing of a ſtar is when 


| the ſtar riſes juſt at ſun-ſer. 
2. A ſtar is ſaid to ſet achronically, when i 


ſcts with the ſun, 


R UI. E. 
Bring the ſun's place, for the given day, to 


the weſtern ſide of the Horizon, and all thoſe 
ſtars that are on, or near, the Eaſtern ſide of 


the Horizon, riſe achronically; and thoſe on 
5 the 


Ak ome 
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the weſtern verge of the Horizon ſet achroni- 
cally. 
Thus I find on December the 6th, that Alde- 
baran riſes achronically, but it ſets achronically 
on May the 21ſt. Allo Sirius rites achronically 


t on February the 4th, and ſets achronically on 
0 "Ry the we 

1. 5 Ny 

; 1 eo | = 
a, | P R 0 B. LXIII. 

ut 7o tell 2 coſmical riſing and ſetting of the Stars 
8. in eny Latitude. 


DEFINITION. 
Star is ſaid to riſe coſmically, when it 


_ riſes with the ſun. 


2. A ſtar is ſaid to ſet coſmically, when it ſets 
at ſun-riſing, 


. * 

Rectify the globe, &c. and bring the ſun's 
place to the eaſtern ſide of the Horizon for the 
given day; then all thoſe ſtars cut by the eaſtern 
verge of the Horizon riſe coſmically. The 
n it globe ſtill remaining in the ſame poſition, look 

at the weſtern verge, or edge, of the Horizon, 

and all thoſe ſtars cut by it, or that are very 

near it, ſet on that day coſmically. 

7, to Thus I find that Arcturus, and 2 ſmall ſtars 
thoſe in Hercules's Thigh, rife coſmically, Septem- 
le off ber the 25th. Allo two ſtars in Eridanus, 
e onfl Aﬀengue in Lyra, &c. &c. ſet coſmically. 
the * in Fee is but juſt below the Hori- 
20n, 
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N. and S.) correſpond with, or point to, the 
ſame ſtar in the Heavens. 

Thus (at London) 1 find Capella E. by S. 
about 7 3 high: Caſtor and Pollux, the firſt 
about 405, and the latrer about 45 high, near 
the E. point. Procyon below them, to the left 
hand, 23 high, E. S. E. Sirius yet lower, to 
the left, 8. E. about 10 high; Betelgeuze 
on the ſame point, and about 38e high; Re egel, 
more ſouthward, about 26 high; Aldebaran, 
on the ſame point, much higher, viz. about 
5 high; the Seven Stars, or Pleiades, 8. 
nearly, about 62* high; Mencar, S. by W. 
40* high; Aridef, N. W. about 26* high, 
&c. _ &c. e 


— * — 


7 R 0 B. IXI 


To tell the Ti me > the achronical riſing and 7 ſetting 
| . of the Stars. 


DEFINITION. 


1. 7 \HE achronical riſing of a ſtar 1 is when 
the ſtar riſes juſt at ſun-ſet. 

2. A ſtar is ſaid to ſet achronically, when it 
ſcts with the ſun, 


"RU EE; 


Bring the ſun's place, for the given day, to 
the weſtern ſide of the Horizon, and all thoſe 
ſtars that are on, or near, the Eaſtern ſide of 


the Horizon, riſe achronically; and thoſe on 5 


the 


en 


y It 


to 
hoſe 
> of 
ON 


the 
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the weſtern 8 of the Horizon ſet achroni- 
cally. 

Thus I find on December the 6th, that Alde- 
baran riſes achronically, but it ſets achronically 
on May the 21ſt. Allo Sirius rites achronically 


on February the 4th, and ſets achronically on 
May the 586 


8 
— 


P R 0 B. ILXIII. 


T's tell the coſmical ri/ing and ſetting of the Stars 
i any Latilude. 


DEFINITION. 


Star is ſaid to riſe coſmically, when it 
riſes with the ſun. | 


2. A ſtar is ſaid to ſet coſmically, when it ſets 
at ſun-rifing. 


R U Lt 


Rectify the globe, & c. and bring the ſun's 
place to the eaſtern ſide of the Horizon for the 
given day; then all thoſe ſtars cut by the eaſtern 
verge of the Horizon riſe coſmically. The 
globe ſtill remaining in the ſame poſition, look 
at the weſtern verge, or edge, of the Horizon, 
and all thoſe ſtars cut by it, or that are very 
near it, ſet on that day cofmically. 

Thus I find that Arcturus, and 2 ſmall ſtars 
in Hercules's Thigh, riſe coſmically, Septem- 
ber the 25th, Allo two ſtars in Eridanus, 
Aſſengue in Lyra, &c. &c. ſet coſmically. 
ne in Pegaſus, is but juſt below the Hori- 


2on, 


+ 
ths 
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zon, therefore may be ſaid to ſer nearly coſmi- 
cal, as it will within a day or two. 

For the coſmical ſetting. 
Turn the globe till the ſtar comes to the 


weſtern ſide of the Horizon, and obſerve the 
degrees of the ecliptic, then cut by the eaſtern 
| fide of the Horizon, for that will anſwer to the 
day of the coſmical ſetting. 


Thus Arcturus ſets colmically June the 22d, 


Alſo Aldebaran ſets colmically N ovember the 


* 


nnn JE) N 8 tht. 


PROB. LXIV. 
To tell the heliacal riſing, and ſetting of the Stars. 


DEFINITEO-N, 


ELIACAL riſing is when a ſtar, once 

immerſed in the ſun's beams, gets out 

of them, ſo as to be ſeen at the eaſtern verge of 
the Horizon, juſt before ſun-riſing. 

2. Heliacal ſetting, 1s when a ſtar once out 
of the ſun's beams gets into them fo as to be- 
come 1nviſible after ſun-ſet. 

Note 1. This heliacal riſing and ſetting of the 
Nats 1s different according to their different 


magnitudes. For, 


Note 2. Stars of the firſt magnitude are : ſeen 


at riſing and ſetting when the ſun is but 12? 


below the Horizon. Stars of the 2d magnitude 
are not perfectly ſeen, till the ſun is 135 


below the Horizon. Thoſe of the 3d degree 


when he is 147. _ Thoſe of the 4th degree of 
| magni- | 
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magnitude, when he is 15* below the Horizon. 
Thoſe of the 5th degree, when he i is 165. Thoſe 
of the 6th degree, when he is 1773; and the ne- 
bulous, or ſmall ones, not unleſs he is 187 below 
the Horizon; viz. about the beginning and 
ending of twilight. 

To find the heliacal riſing, the rule i is, rec- 
tify the globe, and bring the given ſtar to the 
eaſtern verge of the Horizon; then fix the 
globe, and turn the quadrant to the weſtern 
ſide, till 12% of the quadrant touches the eclip- 
tic; this done, note the degree of the ecliptic, 
chat is cut by 12* of the quadrant on the weſ- 

tern ſide (for then will the real place of the ſun 
be depreſſed 127 on the eaſtern fide) and that 
, Jaegree ſought in the calendar gives the heliacal 
a fling. The heliacal ſetting is found in the 
ame manner by turning the quadrant to the 
eaſtern fide. Thus you will find Aldebaran 
ſes heliacally July the 4th, and ſets heliacally | 
May the 5th. 


And Sirius the Dog Star riſes hehacally about 
luguſt the 26th,* 


And 


* N. B. The ancient poets make frequent mention of the 


eaſon, are ſometimes called poetical. The ſame poets like- 
viſe, and other writers, uſed to reckon their Dies Caniculares, 
r Dog Days, from the heliacal riſing of Sirius; but they did 
t agree when they ended. Some reckoned them to conti- 
le 30 or 40, and others 50 days. However, in this the 

reed, that the weather was very hot and ſultry for & or 6 
eeks after the riſing of Sirius. But as it was then, ſo it 
now a moſt ridiculous whim : for Sirius does not now riſe 
chcally till near September, though our almanack-makers 


(for 


urs riſing and ſetting in theſe three Ways, which, for that 
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And now, Tyr, I will leave you a few queſ- 
tions for practice at your leiſure, in order to ex- 
erciſe you in the Og Problems, 


2 


— 
7 


FR O B. LXV. 


The Latitude and Day given (ſuppoſe at London, 
November zhe 5th) to tell 


HE riſing and ſetting of the ſun, and 

the point he riſes and fets upon. 

2. His meridian altitude. 

3. His altitude at any hour, ſuppoſe ten in the 

morning. 

4. His right and oblique enn 
5. His aſcenfional difference. 
6 
7 
8 


6. His amplitude at riſing. | 
7. His Azimuth at 10 in the morning. 

8. His Almacanter at the ſame time, 

9. The time he is due E.“ 

10. The length of day and night. 

11. The length of twilight. 

12. The length of the real night. 

13. The people to whom he will be vertical 
3 


5 (for what reaſon I know not) continue to reckon the begin- 
ning of Dog Days from July the zoth. But, however, it i 
plain that Sirius can no ways he charged with bringing th's 

ſultry weather; becauſe three or four thouſand years hence he 7, 

will not riſe heliacally till November, and then, perhaps, will 

be charged with bring ing as much cold as he has hitherto been 
accuſed of bringing heat. 


* To find what tin the Sun a be due eaſt when he 1 
below the Horizon, find the time when his er plac: 
will be due weſt, and vice Ver/a, 
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$4. The very place to which he will be ver- 
tical at 10 o'clock at night at London. 
Alſo, | 

15. To tell what time Aldebaran, or any other 
ſtar, will riſe and ſet that night. 

16. To tell alſo what time any ſtar will be due 
E. or W. (ſuppoſe Aldebaran) what is its 
amplitude at riſing and letting, its Azi- 
muth at 8 at nicht, and the time of its 
being full S. Alſo, 

17. To tell what point of the compaſs the 

16 Pointers will then be on, and what time 
they will be on the meridian above and 
under the pole ſtar. 

Tyro. You may depend, Sir, upon my try⸗ 
ing to work theſe Problems the firſt N 
tunity. 

Philo. Very well; ſince you delight in theſe 
things, I will not have you yet, but will ſhew 
you ſome Problems relating to Navigation and 

Ay Triangles, &c. 


—yB 


5 k YT. - 1, 
egin- Containing Some uſe ful Problems in Navigation, 


„nö NN OB. I. 
g ch 


nce he 7 be Sun's Dectination and Hour, when he is due E. 


s, will i being given, lo find the n viz. the Ele- 
o been vation of the Pole. 


KALE, 


D ECTIF Y an globe to the fame wi as 
the given number of degrees of declination, 


and 


ical 


n he 
p place 


The 


the morning, and his declination 207 N. 
mand what latitude I was in. 
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and fix the quadrant in the Zenith; then con- 


vert the hours that the ſun is due E. before, or 


after, 6 o'clock, into degrees, and count the 


ſame number of degrees on the Horizon, from 


the E. point ſouthwards, and bring the qua- 
drant to that degree of the Horizon, ſo ſhall 
the degree on the quadrant that is cut by the 
Equator be the complement of latitude, which 


taken from go", gives the latitude itſelf, or 


height of the pole. 
EXAMPL E. 


Sailing May the 21ſt, I made an obſervation 
that the ſun was due E. about 7 minutes paſt 7 in 
I de- 


Proceed by the rule, you will find the latitude 


0 to be FF 30 280 


2 — e a — 


p R O B. II. 


Having the Sun's Azimuth at 6 Click, and 
Declination, to find the Latitude. 


bY EE. 


S many degrees as are, contained in the 
Azimuth given, ſo much elevate the pole, 
and fix the quadrant in the Zenith, and bring 
« to the meridian: this done, count on the 


quadrant upwards, the complement of the ſun's 
declination to go", and bring that degree to 
the Fe then che degree of the Horizon, 

9 cut 


that is 51* 30“ latitude required, 


nation, 


* 
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cut by the quadrant, vill be the complement of 


latitude, counted from the E. point, or elſe from 
the W. as it may happen, and what this ſum 
wants of go? is the latitude required; or other- 
wiſe, the degrees counted from the other two 
cardinal points, either N. or S. as it may hap- 
pen, will give the latitude, — 1. 


1 find the fun's Azimuth, at ſix o'clock, to be 
12 d. 46 m. and his declination 20 d. what is 
the latitude? Work according to the rule, and 
you will have the anſwer 387 3o* complement, 


_— 


PRO B. III. 


The. Sun's Amplitude and aſcenſional Difference 


being given, to find the Elevation of the Pole, 
and Sun's Declination. 


R UI. E. 


TD AISE, or elevate the pole ſo many degrees 


as is the aſcenſional difference, fix the qua- 
drant in the Zenith, bring i to the meri- 


dian, then count on the quadrant upward the 


complement of amplitude, and move the qua- 


drant, till the ſame number on the quadrant 


cuts the Equator: the quadrant will then cut 


the Horizon in the degree of the pole's eleva- 


tion, and the Equator in the degree of decli- 
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I madean obſervation, that the ſun's aſcen- 
onal difference was 27* 3o*', and his ampli- 
tude 33* 38“; I demand the latitude and de- 
. Clination, 
Proceed according to the rule, and you will 
find the latitude 5 i* 30, and the declination 
20? ol. 5 


_ || 
| i 


\ 
} ' 
' 

1 
" 1 7 
3 i d 
1 
_— 
_ 11 1 
_ 
= k : 
_ 


K 2 r n 7 8 32 - 0 
— Fc — 6 2 — — 


PROB. IV. 


The Sun's Altitude E. and bis declination being 
given, to prove the Elevation 10 the Pole, 


RULE. 


LEVATE the pole to the 3 ofthe 

ſun's altitude at E. and fix the quadrant in 

the Zenith, and bring v to the Meridian, then 

note on the quadrant of altitude the degree of 

declination, and bringing the ſame to the Equa- 

tor, obſerve what degree the quadrant cuts the 

Egquator in; for its complement to ' go” is the 
bejohe of the pole. 


1 E X AMP I. E. 1 


9 man ene — 


I 
— — 
— ͤ een =o 
e — — — 


7 
0 ES 8 — 
F ws = * \s # 
— "% l 


"= TE. ſun's declination being 20? 10 N. his f 
altitude E. (at London) 26* 8', I would 
know whether the ſuppoſed latitude (51+) 
agrees herewith in operation? it 
Here ſubtract 260 85 from 907, and there re- t 


mains 63 52 complemeni of altitude, and I ele- » 
vate 


18 


he 
in 
nen 

of 
ua- 
the 
the 


„ his 
ould 
511) 


e re- 
ele- 
vate 


vate the pole accordingly, &c. 
quadrant to cut the Equator, and I find it 385 


which ſubtracted from go*, gives 51? 30 „the 
real latitude of the place. 


LF be Sur? s Declination and Amplitude bein S givem 


that degree to the Equator; and the degree of 
the Equator, cut by the quadrant, is the height 
of 1 the Pole, or the latitude required. 
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Then I bring 
to the meridian, and cauſe 20* 10“ on the 


30', the complement of latitude „required; 


% - . n 


P R O B. V. 


to find the hei 8b. [oh rhe Pole. 
R U L E. 


LEVATE the pole to the complement of 
amplitude, and fix the quadrant in the Ze- 
nith, and bring ꝙ to the meridian, then count 
the ſun's declination on the quadrant, and bring 


EXAMPLE. 


Suppoſe the Sun's amplitude 332 38", and TY 
declination 207 10, what is the latitude ? | 
Proceed according to the rule, and you will | 
find 1t about 51* 30. 5 15 „ 

Tyro. I heartily thank you, Sir, | 

Philo. There are many other queſtions relat- 
ing to Navigation, which may be deduced from 
theſe, and performed on the globes; which you 
wall find treated of by and by. 


H 2 SECT, 


— 
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Containing ſome practical Problems, relating to 
ſpherical Triangles, applied in ſome meaſure to 
= Navigation, Dialling, &c. by which the Learner 
will fee more of the Nature of the Doctrine of 
br Sphere, than he poſſibly can do by way of 

of I 


Note 1. That every triangle has three ſides and three 
angles. Ls p | 


2. The Perpendicular (called alſo Cathetus) ſhall be 
ov repreſented by, or placed on, the Brazen Meridian 
itſelf. "OT | 


3- The baſe ſhall be placed in general upon the Equator, 


4. The Hypothenuſe (or diagonal line) is repreſented 
by the quadrant fixed to the Zenith, and turned to the ex- 
tremities of the Perpendicular and Baſe, which will form a 

complete right-angled triangle, 

8. A right-angled triangle is ſuch as has one of the angles 
right, or that contains 9o®, An acute angle is leſs than 
9d, and an obtuſe angle is more than 90, as you will 


| P R O B. 


) B. 
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FPR OB. 1. 


In the right-angled ſpherical T! riangle ABC, let the 
Perpendicular AB be 42” 3o', the Baſe AC 60? 
_ 15'; I demand the Hypothenuſe BC. 


1 e, 


RING wv to the Brazen Meridian, and 
there faſten the globe: then count from 
Aries 42 30“ on the Brazen Meridian, which 


8 the: he or and at 42* 3o* fix the 


quadrant of altitude. Then count from Aries 


Ka the Equator 60* 15', which will repreſent 


the baſe; and note well the degree on the Equa- 
tor, or elſe make a ſmall dot. This done, 


turn the quadrant till the figured edge of it 
touches the Equator at 60* 15*; and the degrees 
on the quadrant from the Equator to the Ze- 


nith will be the Hypothenuſe required, vizs | 


about 68* 15". | 
Notre. It matters not in theſe for of bis whethe 


agg j for 


| anſwer will be the * whether you 


Thus you will find allo, when che Perpendi- 


cular is 55 45 and the Baſe 70? 30“, the . 
pothenuſe will be 79 30 nearly. 


you elevate the the to the number of degrees of the per- 
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P R O B. II. 
The Baſe AC 60* 15*, and Hypothenuſe BC 68* 15! 
given, to ind the Perpendicular AB. 
R U LE. 


\OUNT from Aries on the Equator the 


baſe AC, and let the quadrant be on the 
Meridian, without being fixed faſt, ſo that you 
may flip it backward and forward, till 68* 15* 


of it (which is the Hypothenuſe BC) juſt 


touches 60? 15* on the Equator; for then will 


the Meridian, from Aries to the nut of the 


quadrant, tell you the perpendicular AB, viz. 


42* 301. See the figure. Allo, let the baſe 


AC be 66* 30, and the Hypothenuſe BC be 


3 75 » AB the OR will be 49 925 , 


- $5. * . 


PROB. III. 


T be Perpendicular AB 42* 30', Hypothenuſe BC 


68" 15“ given, to find the Baſe AC. 


R UL. E. 


NOUNT from Aries on u Meridian 42 
30* the perpendicular AB, and there fix 


5 quadrant; then turn the quadrant till 68? 
157, on the quadrant from the Zenith, touches 
the Equator, and the degrees on the Equator 
intercepted between the point Aries, and the 
quadrant, ſhew you the baſe Ac; viz. 60˙ 15“. 

See the figure. Allo, let the perpendicular AB 
be 35˙7 and the Hypothenuſe BG be 81* 30“, 
AC the baſe will be 7 95 „ 


Ho. 


s Ts lh. W CY 1 n 


Yo BEG = 


you may obſerve, the Meridian cuts the Hori. 


therefore, by counting the Perpendicular from 


it did the Equator before. 


Ho. I underſtand the operations quite well, 
Phils. I am glad of it; and it pleaſes me 
much to ſee you can apply things ſo well; for, 


zon, as well as the Equator, at right angles; 


the Horrzon on the Meridian, the quadrant will 
ſtill be the Hypothenuſe, and will cut the Hori- 
zon at the extremity, or degree, of the * as 


From hence ariſe the following obſervations. | 
OBSERVATION & 


The N. and 8. points of the Brazen Meridian 
being 180˙ diſtant, it is plain that the quadrant 
of altitude fixed in the Zenith, Will (however 
extended) make two angles equal to 180% or 


half the circle. For inſtance, if I lay the 


quadrant. from the Zenith to the E. or W. 
Points, I have then two right angles, each 


equal to 90%, viz. together equal to 180%; and if I 
move the quadrant from theſe points, ſuppoſe 30”, 
: 


to the N. or the S. I ſtill have two angles 


by the quadrant, the Meridian and Horizon 


equal to 180": viz. one of them equal to 120%, 
and the other equal to 60?®, 


OBSERVATION It. 


From hence then it plainly appears, that you 
may (by a little attention) find the length of 
any ſide, or the angle formed by any two ſides 
of a triangle; viz. whether it be an acute an- 


4 gle 
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ole (viz, leſs than 90° or an obtuſe angle Coin, 
more than go"). 

Tyre. 1 am ſtill more highly obliged'1 to you, 
Sir, For this clear demonſtration 
Pz)zilo. I ſhall then leave it wholly to your 
own conſideration and practice, as it is ſo plain 
and obvious, and proceed to an uſeful e 


tion . Prob. I. 


— * ok * a. tenant. 


— —_— — : — 
: — * N _— 2 1 8 n 4 


p R O B. 1v. 


A 40 fail 5 N. Latitude 55* 4 551 in a dire 
Courſe, till ſhe comes 10 the Equator, and her 
Difference of Longitude is 76* Zo E. from the 
Place whence foe departed: I demand the Rhumb 
in Navigation ſhe is then upon, aud the Diſtance 
from ibe Place ſpe ſailed from, allowing 60 Miles 
to a Degree, and ber diſtance i in an Arch of a 
2 Circle, viz. 691 Miles to a Degree 7 


ANSWER. 


HE rhumb the ſhip is upon is EbS. The 
diſtance from the place ſhe ſailed from is 

5 degrees, that is, 4920 miles, at 60 to a de- 
5 Sec, or $699 miles, at 80 to a N 


p R O B. 
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PT PROM Y. 


Two Ships, B and C, ſet ſail from Z, in Latitude 
32'N. and Longitude 62 30 W. from Lon- 
don. B goes ENE. 46* 300, and C Jails E. by 
S$.43' 39; I demand, 

1. From whence they ſail, 

2. The Places they arrive at. + | 

3. The Rhumb, from the N. each Ship ſailed upon; 

4. The Angle they make al ſetting out. 

5. Their Difference of Longitude from the Place 

they ſet out. 

6. 7, beir Diſtance and Situtaion from each other, | 


ECT IF the globe to the given latitude 

and longitude, and Bermuda will be 

Une to be the place they failed from. 
| 0 4 5 2. Place 


r ͤ en ET IO, l 
5 2 E ITE in Ä E 
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2. Place the quadrant | in the E. N. E. point, 
count from the Zenith on the quadrant 46 300, 
which will give the place where the ſhip B is, 
viz. Gibraltar. Again, turn the quadrant to 
the E. by 8. point, and count from the Zenith 
43 30', where you will find the place that the 
ſhip C arrived at, viz, Cape Verd. 

3. Count the points from the N. and B will 
be found to have failed on rhumb 6, and C on 
rhumb g. 

"Ho": "OWE degrees on the Horizon from the 
E. N. E. to the E. by S. will ſhew the angle 
they made at ſetting out, viz. 33* 45". 

5. Bring the place each ſhip arrived · at to 
dhe meridian ſeparately, it will ſhew you the 

difference of their meridian from the firſt ſet- 
ting out; viz. B. 57 30', C 45? 3o*, both eaſt- 
ward. Their difference of longitude ! is 12". 

6. For their diſtance, bring either of the places 
arrived at, ſuppoſe Gibraltar, to the meridian, 
elevate the pole, and fix the quadrant in the Ze- 
nith; extend it to Cape Verde, and you will find 
it 24 S. W. by S. which, . by 60, 
gives 1440 miles. 

Philo. I ſhall now ſhew you how to make a 
common dial, from whence you will naturally 

ſee the properties of the ſphere more plainly, 
and by the interſection of the different circles, 


will yourſelf be able to riſe many curious and 
uſeful Problem:. | 


PROB. 


— 


FF 
TROY: 


Ts make an horizontal Dial ( viz. a Dial to be fet 
upon a Poſt, or Pedeſtal) in any Latitude; but 


| ſuppoſe for London, 


EX A l P K. 


ET it be required to make an horizontal 
dial for the latitude of London. 
Firſt, Take a piece of braſs, or a thick 
ſmoothe painted piece of board, of the ſame 
ſize as that of which you would have your dial; 


| 


3 .S. » 


7 eee. : 


and deſcribe upon it, a ſemicircle ' at pleaſure 2 


from the centre A, as B, C, D. 
Secondly, Divide this ſemicircle i into two equal 


parts by the line A 12. 
T Thirdly, Draw right lines by: the extremity = 
of the ſemicircle, ſo as to make them tangents N 
to it at B, C, and D; theſe are to contain the 
hour . and! thus is your plane, or dial- plate, 
ready to haye the hours drawn from thè centre. 


H 6 ” Now 
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Now to find the diſtance from the meridian, 
or 12 o'clock line, in degrees and minutes. 


'RULE 'L uh 


Bring the vernal colure (viz. v) to the me- 

ridian, and the index to the upper 12; this 
done, turn the globe weſtward, till the index 
points to one © clock; (or till 15 degree paſs 
through the meridian) and you will find the 
colure (viz. the line that paſſes through Aries 
from pole to pole) to cut the Horizon in 11? 50 
from the meridian, the diſtance from the 12 
o' clock line to 1, or 11, which ſet off by any 
ſcale of chords * the meridian 12 on the 
- ſemicircle. 

Secondly, Turn the globe till the index points 
to 2, and the colure will cut the Horizon in 
24 155, the diſtance from 12 to 2 or 10: turn 
the globe till the index points to 3, and the 
colure will cut the Horizon from the Meridian 
in about 38" 5, the diſtance from the Meridian 
to 3 or 9: turn it till the index points t o 4, and 
the colure will cut the Horizon in 55? 30, the 
diſtance from 12 to 4 or 8. Turn it till the 
index points to 5, and the colure will cut the 
Horizon in 717 4, the diſtance from the Me- 
ridian, or 12 O clock line, to 5 or to 7. The 
ſix o'clock line will be 90 from the Meridian, 
or 12 o'clock line, or will fall into the arch CD 
in the point D, viz. the colure will cut the Ho- 
rizon at 90˙, or in the eaſt point. 
Tuirdh, Take off theſe degrees and minutes 
3 from any ſtor or ſcale of chords: and ſetting 

3 one 


„ 6; oh 


L 
f 

p 
* 
* 


one foot of hs REI" in C, ſet off on the 


cu from C towards B and Y I1* 50, 24 
, &c. &c. 
1 From the centre A draw lines 
through theſe dots or pricks, to the tangents 
or lines without the ſemicircle, and you have the 


true hour lines, 


Note 1. The halves and quarters are found the fame way, 
by turning the globe till the index points to + paſt 12; f 
paſt 1, Ec. and obſerving in how many degrees the * 
cuts the Horizon from the Meridian. 

Note 2. After you have drawn the hours from 12 to 6 in 
the morning, ſix in the evening, you may eaſily get the 


hours at 5 and 4 in the morning, by laying a ruler from the 


hours of 5 and 4 in the afternoon, and drawing lines through 
the centre. The ſame may be done on the other ſide of 


the plane, that is, lines drawn from 7 and 8 in the morning 
will be 7 and 8 at night. 


Note 3. The ſtyle or gnomon of this dial makes an angle 
with the 12 o'clock hour line of FR ? 32%, and muſt be put in 
the centre A, and ſtand direQly over the 12 0 dock line, 
or meridian of the plane, 

#5 Note, Always remember to make an al- 
lowance for the thickneſs of the ſtyle or gnomon 
on the plane, by drawing two lines by the ſide 


of the Meridian line, as wide as che ſtyle is 
wick ; 


as . 6 4 


'PROB. VII. 


Tomalea direct S. Dial, in the Latitude of London, 
| There are two ways. 


IRST, let the globe remain for the latitude : 
. of London as before, and fix the quadrant 
in the Zemth, and turn it to the E. point, or 
1 to 
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to the W. and there fix it: then turn the globe 
to 11 o'clock or to one, and the colure will cut 
the quadrant 1 m9" 30's. | 

Purn it to 10 or 2, the colure will cut the 

quadrant in Ty: 45's the Aſtance from the 

Meridian. 

Turn it to 9 or 3, it cuts the quadrant in 

8 87% Es 

5 "yi it to 8 and 4, it cuts in „ by 
Turn it to 85 and 5, it cuts it in 665 42", 


Or. 


2. Elevate the pole to the evniilemedit of 
London's latitude to 90, viz. to 38+ (for 38 
and 51+ make 90) then turn the globe till the 
index points to 11 or I, and the colure will 

cut the Horizon in 9? 3o*; turn it to 10 or 2, 
the colure will cut ha Horozon i in 190 45' » &c, 
as before. 

Tro. Sir, I am extremely obliged to you; 1 
| 46 it were not too much trouble, J would take 
it as a favour if you would give me one ex- 

ample how to make a vertical dial that declines 
from the S. either eaſtward or weſtward; for 
you know that it is a chance indeed that a wall 
| ſhould exactly face the ſouth. 

Philo. I am ready to do every thing, Tyro, 
that lies within the compaſs of time, room, and 
ability. We will W then it were * 
as follows; VIZ, 


| 4 2 | i 1 1 34 „ „i #28 oP 
? PRO 
| | ; | R s 
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P R OB. VIII. | 


To make an eret or vertical Dial, declining from 
the North towards the Eaſt or Weſt. 


EXAMPLE. | 
Let it be a Dial deulining from the N. eaſtward 60. 
KUL Es 5 
1. DECTTIF the globe, quadrant, colure, and 
index, as before. . 
2. Bring the qaudrant of altitude to cut the 
Horizon in the degree of declination ; viz. 60? 
of from the N. point, eaſtward, which repreſents a 
plane, declining that number of degrees, 
3. Hold the quadrant faſt at 60%, and turn the 
lobe eaſtward, till the index points to all the 
RA hours, and the colure will cut the 
quadrant in the. number of degrees each hour 
is diſtant from the Meridian; and lines drawn 
through cach of theſe from the centre, are the 
hours required. 8 


- Thus to find the forenoon hours, 
I turn the globe till the index points to 11, 
10, 9, &c. or till 15 of the Equator paſs through 
the Meridian, and I find the colure cuts the 
quadrant (from the Zenith) as follows: 


yro, „ 
„„ © x3. o'dlock; 9. 130+ 
ired 10 — 18 15 _ 
9 — 26 12 
) B. „ 70 00 _ The 


- - - 4 4 — 
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The forenoon hours required, which will be 
on the W. or left-hand ſide of the 12 o'clock 
line, becauſe the plane declines eaſtward, and 


conſequently you have more hours in the fore. 


noon than 1 in the afternoon on this Plane. 
2. To find the afternoon hours. 


I now turn the quadrant to the oppoſite point 
of the Horizon; viz. I cauſe it to touch 60" 


of the Horizon from the S. towards the W. and 


bring the index and colure back to the Me- 
ridian. 
Then turning the globe weſtward, till the in- 


dex points to 1, 2, 3, and 4, or till 15* paſs 
through the Meridian, the colure will cut the 
quadrant (counted from the Zenith) as follows: 


For 1 o'clock 125 45* 
4 — 0 Is 


7 heſe are the diſtances of the afternoon hows, 
from the 12 o'clock hour or meridian, Here 


you ſee the colure goes off the quadrant ; there- 
fore the ſun goes off this Plane about 4. 


3. To find the dj ;Bance of the Subſtyle, or place of the 


gnomon from the 12 O clock line, as aiſo the height 
of the Hie; do thus: 


Bring the colure to the Horizon in the plane's 
declination, counted from the S. towards the 


E. viz bring the colure to 60 in the Horizon, 


counted 


4s fur" OO 


urs, 
lere 
re- 


f the 
zig bi 


ine's 
? the 
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counted from the S. eaſtward; and then turn 
the quadrant till that touches the ſame number 
of degrees (viz. 60*) from the N. eaſtward; fo 
ſhall the quadrant and colure cut each other at 
right angles; and the number of degrees counted 
on the quadrant from the colure to the Zenith 


are the degrees of the ſubſtyle's diſtance, viz. 


21' 40'; and the degrees from the pole to where 
the quadrant cuts the colure, counted on the 
colure, is the height of the ſtyle, VIZ. 32" . 
Laſtly, Meaſure or take off 21* 40 from any 
ſcale of ch chords, and ſetting one foot at the 12 
o'clock line, turn the other weſtward, or to the 


left hand, and make a dot or prick; for right 


over this dot muſt the ſubſtyle or gnomon ſtand. 

And thus by a little attention may any ſort - 
of declining, inclining, or reclining dials be 
eaſily made by the globe. For a direct 8. dial 
at London will be an horizontal dial to the in- 
habitants of 38* 28* S. latitude ; viz. go? diſ- 
tance from our Zenith, | 

So an erect plane under the pole i is an hori- 
zontal one under the equator. An erect ver- 
"Py at 80 N. latitude, will be an horizontal 1 in 

o S. latitude, cc. 

1 Sir, I heartily thank you; for this gives ; 
me a clearer notion of the poſition of places and 
planes than I had before. But, pray, may not 
lome problems relating to the moon be Jer 
formed by the globes? 

Philo. Yes; the very fame way as thoſe re- 
lating to the ſun, when once you know her 
place in the ecliptic; but this you muſt find 


very 
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very often, becauſe it is continually changing, 
and indeed is ſo variable, that the operation 
will not ſtand long, or hold good but for that 
day only : but by getting her true place, you may 
tell her riſing, ſetting, and ſouthing, the hour of 
the night, the time of high water, &c, _ 

I will give you a ſmall notion of it, and leave 

the reſt to exerciſe your own ingenuity, Divide 
the equinoctial into 30 equal parts, by red 
ſtrokes or figures, beginning at Aries, and at 
every 12th degree making a mark, as 1, 2, 3, 4, 
Ar. this repreſents the 30 days of her age. 
- Now to find her place. Elevate the N. pole 
to the Zenith, and bring the equinoctial colure 
againſt the day of the month on the Horizon, 
viz. the day of new moon, fo ſhall the moon's 
age (wrote in red figures) on the equinoctial, 
Point to the degree of the Ecliptic, on the Ho- 
rizon, ſhe is in, or near, at that time, 

' Tyro. I am extremely obliged to you, Sir, for 
all theſe favours ; but, as neceſſity obliges me to 
go, I beg you would excuſe me, and receive my 

hearty thanks. wy 

Philo. My dear pupil, 1 with you well, and 
would adviſe you to employ your time in the 
practice of theſe things, rather than ſpend it in 
trifles and idleneſs. 

Do. Sir, I thank you for 12 mod advice, 

' Philo, F wen 9 
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| appENDIX 


CONTAINING 


A ſhort Account of the Solar "Syſtem, and | 
olf the Comets, and fixed Stars. 


4 F 
— — — 
. * 


DIALOGUE 


Between PnriLo, a Tutor, and Tyro, 2 Pupil, 
concerning the Solar Syſtem, | 


for Dre. JOHOUGH you have given me ſome 
285 | notion of aſtronomy in the ſeveral _ 
my problems you have ſolved relative to the ſun and 
2 ſtars, yet, as I have heard many things concern- 
and ing the ſolar ſyſtem, and the comets and fixed 
hb ſtars, which I do not underſtand, I would take 
it in Itt as a particular favour if you would give me a 
; more full and circumſtantial account of theſe 
* heavenly bodies. . 
„ WW Philo. I will, my dear Tyro; but you muſt 
be content with a ſhort account indeed: for 
to give you a full account of all theſe particu- 
lars would greatly exceed the limits of this 
little Treatiſe, and ſtill more, the bounds to 
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kt am confined in this ſhort Appendix, 
By the ſolar ſyſtem, then, you are to under- 
ſtand the fun, which is placed in the centre, 
together with the fix planets, Mercury, Venus, 
the Earth, Mars, Jupiter, and Saturn, which 
move round him. "Theſe planets, with reſpe&* 
to their nearneſs to the ſun, are exactly 1 in the 
order in which 1 they are here mentioned, Mer- 
cury is nearez: to the ſun, Venus next, the 
Earth next, Mars next, Jupiter next, and Sa- 
turn is at the greateſt diſtance of all. The 
diſtances of the planets from the ſun may 
eaſily be conceived in the following manner: 

ſuppoſing the diſtance of the earth from the 
ſun to be divided into 10 equal parts, then that 
of Mercury will be four of theſe parts; -that 
of Venus 7; that of Mars 153 that of Jupiter 
523 and that of Saturn 95. Hence it appears, 
that the Earth is placed Mteeen Mars and Ve- 


nus, having Mars, Jupiter, and Saturn above 


her, and Venus and Mercury below her; and 
ſor this reaſon it is, that the three firſt are 
called ſuperior, and the two laſt inferior pla- 
nets. But to expreſs the diſtances of the pla- 
nets from the ſun as nearly as poſſible, in Eng- 
1 liſh miles, the diſtance of Mercury from it 
is 36,841,468 miles; of Venus, 68,891,486 
miles; of the Earth, »9 5,173, ooo miles; of Mars, 
145,014,148 m.; of Jupiter, 494, 990, 976m. and 
of Saturn, 907,956, 130m. By — diſtances, 
eee are to be underſtood their mean 
diſtances; in order to comprehend which, 
: it muſt be obſerved, that the orbit, or Lox 
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* a planet deſcribes about the ſun, is not 
a perfect circle, but a figure called an ellipſis; 
which, though ſomewhat reſembling a circle, 
Is longer than it is broad. Hence the ſame 
planet is not always at the ſame diſtance from 
the ſun, and the mean diſtance of it is that 
which is exactly between its greateſt and leaſt 
diſtance. The planets appear at firſt ſight like 
the fixed ſtars; but, upon a more accurate 
view, they may eaſily be diſtinguiſhed from 
them. 1. By their never twinkling, as theſe 
laſt do. 2. By their being ſeen earlieſt in the 
evening, and lateſt in the morning. And 3. 
By their changing their poſition with regard to 
the fixed ſtars, and to one another ; but always 
keeping within the zodiac, that is, within 8 
degrees of the ecliptic, either ſouth or north. 
Mercury is ſo near the ſun, that he can ſeldom 
be ſeen without the help of glaſſes. Venus is 
eaſily known, being ſometimes the evening, and 
ſometimes the morning ſtar ; and Mars, Jupiter, 
and Saturn appear of a more red or fiery 
colour then the fixed ſtars. 

Tyro. Do all theſe planets perform their rer? 
volution round the ſun in the ſame time? 

Philo. No: that is not likely, conſidering 
their different diſtances from him. Mercury 
performs his revolution in about three months; 
Venus 1 in about ſeven months and a half; the 
Earth in a year; Mars in about two years; 
Jupiter in twelve, and Saturn in about thirty 
ears. 
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Tyre. Are all the planets of the ſame bulk or 
magnitude? 


Philo, No: the Earth is 27 times as big as 


Mercury, very little bigger than Venus, 5 times 


as big as Mars; but Jupiter is 1049 times as 


bid as the Earth, Saturn 586 times as big, ex- 


clufive of his ring; and the ſun is 877,650 
times as big as the earth. 

Tyro. You ſay the earth moves round the ſun. 
How can I believe that, when I plainly ſee, that 
the ſun moves round the earth ? 

Phils. You muſt naturally think ſo; but you 
are miſtaken; and your miſtake 1s eaſily ac- 
counted for from the following 'circumſtance, 
namely, that the appearance will be the ſame 


to you, whether the ſun moves round the earth, 
or the earth round the ſun, But firſt I muſt 


obſerve, that the earth has two Motions; one 
round its own axis from welt to eaſt, in twenty- 
four hours, which makes all the heavenly bodies 
appear to move round the earth from eaſt to 
weſt in the ſame time, and cauſes the regular 
ſucceſſion of day and night; and the other 


round the ſun in the ſpace of a year, which 
occaſions the change of the ſeaſons. That the 
appearance will be the ſame if the earth turns 


round its axis, as if all the heavenly bodies 
moved round the earth, may be eaſily proved 


by a very ſimple Ane e 60 on board a 


952 © S 


| round, you will not be ſenſible: of the thix 
motion, but will imagine that all the obj 1 07 
land are moving round the ſhip. In le man- 


ner, 


APPENDIX | 167 


ner, let one ſhip be fixed immoveable in her 
ſtation; go on board another ſhip at the diſtance 
of two or three miles: let this ſecond ſhip fail 
regularly and uniformly in a circular direction 
round the firſt ſhip; you will not be ſenſible of 


the motion of the ſhip in which you are, bur 


will imagine that the immoveable ſhip is moying 


round you. The firſt of theſe is an exact re- 


preſentation of the diurnal motion of the earth 
round its own axis; the ſccond, of its annual 


motion round the ſun, 


Tyro. But though theſe motions of the earth 


be perfectly reconcileable to appearances, It 


does not therefore follow that FRY. take place 


in fact. 


Philo. That they do take place i in fact, aſtro- 
nomers have proved by a variety of arguments, 
many of which are above your comprehenſion; 


and beſides, to mention them all, or even the 


principal of them, would greatly exceed the li- 
mits of this ſhort Appendix: I ſhall content 
myſelf at preſent with taking notice of one or 
two. In the firſt place, if the earth does not 
turn round its own axis, the ſun and ſtars muſt 
move round the earth in the ſpace of 24 hours. 
But conſidering the great diſtance of the ſun 
from us, if he was to go round the earth in 


24 hours, he muſt travel upwards of 300,000 


miles in a minute; and as the ſtars are at leaſt 
400,000 times as far from the ſun as the ſun 1s 


from us, thoſe about the Equator muſt move 


400,000 times as quick as the ſun, But this 
is a degree of velocity, which it exceeds the 
utmoſt 
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utmoſt ſtretch of human imagination to con- 
ceive; and indeed it ſeems to be as impoſſible 
to form any idea of it, as of infinite ſpace, 
or eternal duration. It is, therefore, natural to 
conclude, that the earth turns round its axis, 
which is eaſily conceived, inſtead of the ſun and 
ſtars moving round the earth, which it is impoſ- 
ſible to comprehend. 
In the next place, it is an eſtabliſhed law of 
nature, that a heavy body never moves round a 
light one as its centre of motion. A pebble, 
faſtened to a mill-ſtone by a ſtring, may by an 
eaſy impulſe be made to circulate round the 
-mill-ſtone ; but no Impulſe can make a mill- 
ſtone circulate round a looſe pebble, for the hea- 
vieſt would undoubtedly carry the lighteſt along 
with it wherever it goes. But the ſun is at leaft 
227 thouſand times as heavy as the earth; and 
therefore, inſtead of the ſun moving round the 
earth, not only the earth, but all the other pla- 
nets, muſt move round the ſun as their centre 
of motion. Beſides, if the fun moved round 
the earth, it would take no leſs than 173,5 10 
days to perform its revolution, and in that caſe 
our year would be 475 times as long as it now 


is; but as we find the regular return of the 


ſeaſons, that is the completion of a whole year in 
365 days and about 6 hours, it neceſſarily fol 
lows, that the earth muſt move round the ſun. 
Add to this, that, as the other planets, in their 
revolutions round the ſun, ſometimes move for- 
ward, ſometimes ſeem to ſtand ſtill, and ſome- 
times to move back ward, all theſe irregularities 
are 
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are eaſily accounted for by ſuppoſing the earth 


to move round the ſun, but cannot be explained 


on the contrary ſuppoſition, of the ſun's mov - 
ing round the earth. 


ro. I beg leave, Sir, to mention one ob- 


jeftion to the r rotation of the earth on 
its own axis. 


to eaſt, will not a ball, fired perpendicular up- 


ward in the air, fall conſiderably weſtward of the 


place from which 1t was ſhot ? 


Philo. By no means: for as both the gun and 
ball partake of the carth's motion, the ball will 
be carried forward with the air as quick as the 
earth and air turn, and will therefore fall on 


the very ſpot from which it was fired. Thus, 
if you let fall a ſtone from the top of a main- 


maſt, it will fall on the deck as near the foot of 


the "maſt when the ſhip falls as when ſhe is at 


reſt, 


ro. Do the other n as well as the 
earth, turn round their axes? 


Phils. Some of them. do. Venus turns round 
her axis in 24 days, 8 hours; Mars in 24 hours, 
40 minutes; and Jupiter in 9 hours, 56 minutes, 
Whether Mercury and Saturn have any revo- 


The 


lution round their axes is not yet known. 
ſun turns round his axes in 25 days, 6 hours; 


and the moon round hers in 29 days, 12 hours, ; 


and 44 minuets ; that is, in the ſame time that 

ſhe revolves round the earth, ſo that ſhe has al- 

ways the ſame face turned towards the earth. 
Tyro. Is not the moon one of the planets? - 


I Phils. 


16g 


If it moves, as you ſay, from weſt 
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only a ſecondary planet, or ſatellite; that is, 
an attendant upon the earth, about which ſhe 
revolves as her centre of motion, in the ſame 
manner as the earth revolves round the fun 
from weſt to eaſt; and hence it 185 that ſhe 


the preceding one, except during harveſt, when, 


for ſeveral nights together, ſhe riſes, when at 


full, nearly at the fame time; for which reaſon 
this moon is, by way of diſtinRtion, called the 
harveſt moon. When the moon is directly be- 


tween the earth and the ſun, it cauſes an eclipſe 


of the ſun; and when the earth is directly be- 
tween the ſun and the moon, it cauſes an 


eclipſe of the moon. The former always hap- 
pens at new moon; the latter at full moon. 
But neither of them happen at every new and 


full moon: for, if they did, there would be 


twelve eclipſes of each luminary | in the courſe 
of a year, whereas there are never more than 
ſeven, nor leſs than two. 


Tyre. Have the other planets any moons? 


Phile. Jupiter has four moons, and Saturn 
five. Mercury, Venus, and Mars, have no 


moons; art leaſt none that have yet been diſco- 


_ vered. Saturn has, beſides, a thin, broad ring 


(which I mentioned above) that ſurrounds his 


body, without touching it, in the ſame manner 


as a horizon does an artificial. globe. It is 


- 21,000 miles in breadth, and 18 as far from 


Saturn o on every ſide. 
Tyre. 


Philo. She is; though not a primary, but 


riſes every night conſiderably later than ſhe did 


go vo v9 toy 
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Tyro. Is the moon as big as the ſun, as ſhe 
appears to be? 


Philo. So far from it, that ſhe is, at als 


42,87 5,000 times leſs than the ſun. The reaſon 
of her appearing as big as the ſun is, that ſhe 


is much nearer the earths Her diſtance from 


the earth 1s only 240,000 _ whereas that of 
the ſun is 95 millions. 


Ho. What kind of bodies are the planets? 


Phils. They are dark or opaque bodies, that. 


have no light of their own, but ſhine by the re- 
reflected light of the ſun, which is a great body 


of fire, and is the ſource of light and eat to 11 5 
other bodies in the ſolar ſyſtem. 


Tyre. Are the planets inhabited? 


Philo. They probably are; for it is not to be 
| ſuppoſed that the Almighty created ſo many 
worlds for no other purpoſe, than merely to af- 

ford a faint glimmering light to the inhabitants 


of this earth, eſpecially as we might have enjoyed 
a much greater light at a far leſs e expence, name- 


ly, by the addition of another moon. 


Tyro. What do you mean by the comets ? 
Philo. The comets are certain dark or opaque 


bodies, like the planets, and move round the 
ſun, but in very eccentric orbits, being ſome- 
times ſo far from him, that their cold muſt 


be exceſſive, and ſomtimes ſo near him, that 


their heat muſt be ſo intenſe, as would prove 
altogether intolerable to an inhabitant of this 
earth; and would even deftroy, or at leaſt 


vitrify, the earth itſelf. Sir Iſaac Newton 


| compared the heat of the comet which appeared 
| 2 97, Js. | in 
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in 1680, when neareſt the ſun, to be 2000 times 
| greater than that of red-hot iron; and that 
being thus heated, it muſt retain its heat until 
it, comes round again, although its period ſhould 
be more than 20,000 years; and it is computed 
to be only 575. The theory of comets is not 
| as yet very diſtinctly aſcertained. There are ſup- 
poſed to be 21 comets belonging to the ſolar . 
| | ſyſtem; but the periods or returns of three of 
them only are known with any tolerable cer- 
tainty. One of them was expected to return in 
1789, but has not yet appeared. Comets are 
always attended with long tranſparent trains or 
tails, iſſuing from that ſide of them which is 
turned away from the ſun, Comets were for- 
merly ſuppoſed to be prodigies or portents, and 
to foretel ſome great event or revolution, ſuch 
as the fall of empires, or the death of ſome 
eminent and diſtinguiſhed perſonage; but they 
are now known to have no more connection 
with the civil or political affairs of this world 
than any other of the heavenly bodies. 
 Fyro. What do you mean by the fixed ſtars? 
Philo. All the other heavenly bodies, except 
the ſun, planets, and comets. They are called 
fixed ſtars, becauſe they always keep the ſame 
place, or relative diſtance from one another, 
Their number is probably infinite: but thoſe 
diſcoverable by the naked eye, do no exceed 
6 1000; and thoſe diſcoverable by glaſſes, do not 
amount to above 2000; in all 3000. Their 
appearing ſo numerous, or rather numberleſs, 
to the naked eye, is owing to our looking 9 f 
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and of the power, wiſdom, and pan of 
the adorable Creator | 
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them in a confuſed manner, and without re- 
ducing them to order. They are ſuppoſed to 
be ſuns, each of them as large as ours, and to 
have planets, both primary and ſecondary, re- 
volving round them. What a grand and exalted 
idea does this give us of the works of creation, 
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Concerning the true Figure and Magritude of E 


Ea TH, with the Proportion of Laxp and 
WATER on its Surface. 
Ho the earth be round, as we hope 
we have clearly demonſtrated in the be- 


ginning of this work (p. 2, 3, &c.) yet it is not 


an exact globe or ſphere, but only a ſpheroid; 


that is, a figure ſomewhat approaching to, or 


reſembling a ſphere, being flatted (like an 
orange) towards the poles, and ſwelling out 
towards the equator, This protuberance of 
the <£quatorial parts, and ſhrinking in of the 


polar regions, is owing to the centrifugal force 
ariſing from the earth's turning round its own | 


axis in the ſpace of 24 hours : it is the ſame 


force, which a flone in a fling is known to 


acquire by being ſwiftly whirled round in a 
circular manner, and by which it has a ſtrong 


tendency to recede or fly from the hand, or 
centre of motion. In like manner all the parts 


of the earth endeavour to fly off from the axis 
of motion, and would actually do ſo if they 


were not kept together by a far ſuperior force, 
viz. that of gravity, by which they conſtantly 


tend towards the earth' - centre; chis laſt, there- 
fore, 
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fore, is called the centripetal force, and acts in 


direct oppoſition to the centrifugal. 
When a ſtrong and a weak force a& in 


oppoſition to each other, the effect of the for- 


mer will be diminiſhed by the latter; and as the 
centrifugal force is greateſt in the parts about 
the equator, where the diſtance from the axis 


is greateſt of all, ſo the force of gravity will 


be there moſt diminiſhed by it, and conſe- 
quently all thoſe parts muſt have receded farther 
from the centre when the earth was firſt put in 
motion; and as all the parts of the earth 
are connected by a mutual coheſion, it follows, 
that in proportion as the equatorial parts re- 


ceded, the Polar parts muſt have acceded or 
approached nearer to the centre, and therefore 
muſt have become flatter than the other parts; 
that is, the earth myſt have aſſumed the figure, 


not of a globe or ſphere, but, as we have 
already obſerved, of a ſpheroid. It appears 
from the principles of phyſics, that the force 


of gravity, or the centripetal force, is to the 
centrifugal as 289 to 1 under the equator ; 
and the latter gradually decreaſes as you retire 


from the equator towards the poles, at which 


two laſt places it ceaſes to act entirerly; for 


there, as there is no rotatory motion of the 


earth, there is conſequently no centrifugal force, 
and in theſe two points therefore graviiy exerts 
ü d ooo ye 
Now, ſince gravity gradually encreaſes from. 


the equator to the poles, it will haye a ſenſible 
influence upon the motion of long pendulums 
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by encreaſing or diminiſhing their weight, in 
proportion as they are carried nearer to the 
poles- or the equator; for, according as their 
weight is greater, they vibrate the quicker, 
and vice verſa: therefore a pendulum, which 
vibrates ſeconds at London, will not do the 
{ame at the equator, where gravity is leſs, and 
_ conſequently the pendulum lighter; for their it 
will vibrate flower, and the clock will by 
that means loſe time. The truth is, it was the 
irregular going of a pendulum clock which 
firſt ſuggeſted the idea of the different force 
of gravity in different latitudes; for in 1672, 
Mr. Richer carried a clock from Paris to 
Cayenne, in north lat. 4 56" 17", where he 
found, that, in order to its beating ſeconds of 
mean time, it was neceſſary to ſhorten the 
pendulum one line and a quarter, or a little 
more than one tenth of an inch; which plainly 
proved, that gravity was leſs there men at Paris 
or London. 
„ ſpheroidical figure of the earth being 
once aſcertained, the next point to be deter- 
mined was how much it differed from a real 
ſphere; and this, it was thought, might moſt 
effetually be done by meaſuring a degree of 
the meridian: fot it was well known, that, if 
the figure was not ſpherical], the degrees could 
not be equal in different latitudes, but muſt , 
be leſs near the equator, where the earth was 
rounder, and greater towards the ae where 
it was Hatter, | 
This 
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This taſk, therefore, of meaſuring a degree 
of the meridian, was firſt undertaken. by "the 


famous Caſſini, who in 1718 meaſured the 
length of the meridian through France, and 
found that a degree in the parallel of 49* 22' was 
equal to 57, 183 toiſes. In 1735, by the joint 


order of the Kings of France and Spain, a de- 
gree was meaſured at Quito, in Peru, in lati- 
tude 1* 10% and was found there equal to 
56,7675 toifes, In 1736, by the French King's 


order, a degree was meaſured at the Arctic 


circle, and found to contain 57,438 toiſes. 824 


toiſes are equal to an Engliſh mile. 
From theſe ſeveral meaſures of a degree in 


the different parts of the meridian, it is found 
by calculation, that the axis of the Earth is to 


a diameter of the equator as 1019 to 1024. 


And it is from thence alſo found, that the axis 
of the earth is 7932 miles, and a diameter of 
the equator 7971, which therefore exceeds the 
axis by 39 miles. By the ſame calculation it 
is likewiſe found, that a degree at the pole 
exceeds a degree at the equator by 830 toiſes, 

or a little more than an Engliſn mile; and that 


1 degree of the meridian in the parallel of 
54 44 is equal to a degree on the equator, 
which exceeds the firſt degree of the meridian 
by 546 toiſes. 


If we add the toiſes in the two 
extreme degrees of the meridian together, half 


the ſum will be 57, og, which is the length of 


a mean degree, or degree in the meridian of a 


globe juſt equal in bulk to our ſpheroidical 


carth. Then divide $7,041 by 5215 and the 
] 


5 | - quotient 
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quotient 693% will be the length of a degree 
in a great circle of ſuch a globe; which mul- 
tiplied by 360, will give 24,922 miles for the 
_ circumference of a globe equal to the earth; 

whoſe diameter therefore will be 7933 Engliſh 
miles. The diameter of the earth being known, 
the ſquare miles contained in its ſurface will be 
197,706,226; and its folid contents in cubic 
miles will be upwards of 26,1 39,500,000, or 
near 26,140 millions. 

As to the proportion, which the land bears 
to the water on the ſurface of the earth, it is 
perhaps impoſſible to determine it exactly. 
Some probable conjecture, however, may be 
formed with regard to it by the following ex- 
periment: Suppoſe, of the papers that cover 
the artificial globe, you cut out carefully, with 
a pair of ſciffars, thoſe parts that repreſent land, 

and wheigh them in a nice balance. Then do 
the ſame with thoſe parts that repreſent water; 
and the weight of the two parcels of papers 
compared together will give you the propor- 
tion of the land to the water. 

This I have teen done with the papers that 
cover the ſurface of Mr, Senex's 28 inch globe, 
and the reſult was as follows: The papers re- 
preſenting land weighed 367 grains, and thoſe 
repreſenting water 1125 grains. The weight 
therefore of the whole was 1492 grains, a fourth 
part of which is 373 grains, which is more than 
the weight of the land 367, though very near it. 
The proportion therefore of land to water is as 1 


to 3, or the land is 5 of the carch's ſurface very 
nearly. "oy SECT. 
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8 f. 
Of the ATMOS W 


HE air is that thin, inviſible fluid, which 
ſurrounds the earth to a conſiderable 


height; accompanies it in its diernal motion 


round its own axis, and in its annual motion 
round the ſun: in ſhort, it is that in which we 
live and breathe, and, together with the clouds 


and vapours, that float in it, is called the atmoſ- 
phere. The air is juſtly reckoned among the 


number of fluids, becauſe it has all the proper- 


ties by which a fluid is diſtinguiſhed. It yields 
to the ſmalleſt force impreſſed on it; its parts 

are eaſily moved among themſelves; it prefſes 

according to its perpendicular height; and its 


preſſure is every way equal. 
That the air is a fluid, conſiſting of ſuch 
particles as have no coheſion betwixt them, but 


eaſily glide over one another, and yield to the 
ſlighteſt impreſſion, appears from that eaſe and 
| freedom with which animals breathe in it, and 


move through it without any difficulty or Ten- 
ſible reſiſtance. But it differs from all other 
fluids in the four following particulars: 1. It 
can be compreſſed into a much leſs {pace than 
that which it naturally occupies which no 
other fluid can, at leaſt not to any conſidera- 


ble degree.“ 2. It cannot be congealed or 


fixed, as other fluids may. 3. It is ; of a dif- 


ferent denſity i in every part upward from the 


* [t has been found by Jate experiments that water may 


be FR, though not very much. 
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earth's ſurface, e in its weight, bulk 


for bulk, the higher it riſes; and therefore muſt 
alſo decreaſt in denſity. 4. It is of an elaſtic 
of ſpringy nature, and the . of its * ©. 
equal to its. weight. 93 

That air is à body, is avidenr from its ex- 
cluding all other bodies out of the ſpace it poſ- 
ſeſſes; for if a glaſs jar be plunged with its 
mouth downward into a veſſel of water, there 
will but very little water get into the jar, be- 
cauſe the air, of which it is full, keeps the 
water out. As air is a body, it muſt needs 
have gravity or weight ; and that it is weighty 
may be thus proved. Let the air be taken 
out of a veſſel by means of the air pump ; then, 


having weighed the veſſel, let the air in again; 


and upon weighing it when re- filled with air, 
it will be found conſiderably heavier. Thus a 
bottle, that holds a wine quart, being emptied - 
of air and weighed, is found to be about 16 

grains lighter than when the air is let into 
it again; wdich ſhews, that a quart of air 
weighs 16 grains. But a quart of water weighs 
14,621 grains; this divided by 16, quotes 914 
in round numbers; which ſhews that water is 
914 times as heavy as air near the ſurface of 


the earth, 


As the air. riſes above the. his ror egg it 


grows thinner or rarer, and conſequently lighter, 


bulk for bulk. For as it is of an elaſtic or 


ſpringy nature, the upper parts, being lefs 


preſſed than the lower, will for that reaſon 


expand themſelves, and occupy a larger ſpace, 


Dr, 
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Dr. Cotes has proved, that if altitudes in the 


air be taken in arithmetical proportion, the 


rarity of the air will be in geometrical pro- 


portion. Thus, at the height of 7 miles, the 


air is 4 times thinner and lighter than, at 


the ſurface of the earth; at the height of 14 
miles, it is ſixteen times thinner and lighter ; at 
21 miles, it is 64 times; at 28 miles, it is 256 
times; at 35 miles, it is 1024; and ſo on con- 
tinually, the latter numbers encreaſing in geo- 
metrical, as the former do in arithmetical pro- 
portion. And hence it is eaſy to prove, that a 
cubic inch of ſuch air as we breathe, would 
be ſo much rarefied at the altitude of 500 miles, 
that it would fill a hollow ſphere equal in dia- 
meter to the orbit of Saturn. 

But the real weight or preſſure of the air 
is moſt exactly determined by what is com- 
monly called the Lorricellian experiment, which 
is performed in this manner: Take a glaſs tube 


about three feet long, and open at one end; 


fill it with quickſilver, and putting your finger 
upon the open end, turn that end downward, 


and immerſe it into a ſmall veſſel of quick- 


ſilyer, without letting in any air: then take 


away your finger; and the quicklilver will re- 


main ſuſpended in the tube 294 inches above 


the ſurface in the veſſel; ſometimes more, and 
at other times leſs, as the weight of the air is 


varied by winds and other cauſes. 


That the quickſilver in the tube is kept up 
by the preſſure of the atmoſphere upon that in 


the baſon, is evident from this, that if the 


baſon 
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baſon and tube be put under a glaſs, and the air 
be then taken out of the glaſs, all the quick- 
ſilver in the tube will fall down into the baſon; 
and if the air be let in again, the quickſilver will 
riſe to the ſame height as before. Therefore the 
air's preſſure on the ſurface of the earth is equal 
to the weight of 29 inches of quickſilver all 
over the earth's ſurface at a mean rate. A 
ſquare column of quickſilver, 294 inches high, 
and one inch thick, weighs juſt 15 pounds, 
which is equal to the preſſure of air upon every 
ſquare inch of the earth's ſurface; and 144 
times as much, or 2160 pounds, upon every 
| ſquare foot; becauſe a ſquare foot contains 144 
ſquare inches. At this rate, a middle-fized 
man, whoſe ſurface may be about 14 ſquare 
feet, ſuſtains a preſſure of 30,240 pounds, when 
the air is of a mean gravity; a preſſure, which 
would be inſupportable, and even fatal to us, 
were it not equal on every part, and counter- 
balanced by the ſpring of the air within us, 
which is diffuſed through the whole body, and 
re- acts with an equal force againſt the outward | 
preſſure. 
Now, ſince the earth's ſurface contains (in 
round numbers) 200,000,000 ſquare miles, and 
every ſquare mile 27,878,4c0 ſquare feet, there 
_ muſt be 5,575,680, ooo, oo, ooo ſquare feet 
on the earth's ſurface; which multiplied by 
2160 pounds (the preſſure on each ſquare foot) 
gives 12,043,468, 800, ooo, ooo, ooo pounds for 
; the eve or weight of the whole e 
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The ſame cauſe, that makes mercury aſcend 


caſion of water aſcending in a pump to the 
height of 33 feet; for it will aſcend no higher: 
ſo that a column of water 33 feet high, is equal 
in weight to a column of quickſilver of the ſame 
diameter, 29+ inches high; and to as thick a 
column of air, reaching from the earth's ſurface 
to the top of the atmoſphere. 

The inſtrument, with which the Torricellian 
experiment is performed, being now generally 
uſed to determine the changes in the weight 
of the air, and conſequently the changes of the 
weather, is for that reaſon called the barometer, 


or weather-glaſs. Sometimes the air is ſo 


heavy and elaſtic, as to ſupport the mercury 
in the tube at the height of 31 inches; at 
other times it is ſo light and unelaſtic, as to 
ſuffer it to fall below 28 inches. The difference 
between theſe is three inches, that is, about 


1-9th of the whole weight of the atmoſphere. 
Our bodies, therefore, are ſometimes preſſed 


with a weight one ninth more, or one ninth 
leſs than they are at other times, that is, with 


abour 3360 pounds more weight at one time 


than another. This muſt no doubt have a 
conſiderable effect on our feelings, and con- 


ſequently upon our health; and the fact is, that 
5 hop ſo: but we are apt to aſcribe this effect 


o a wrong cauſe, When we feel ourſelves dull 
and languid, we think it is owing to the air's 


being two thick and heavy about us. But it 


is juſt the reverſe, T he air is then too light 


and 
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and thin, as is evident from its wanting ſtrength 
to bear up the vapours that compoſe the clouds, 
and from the mercury's ſinking in the baro- 
meter. On the contrary, when the air is thick 
and heavy, the clouds mount high, the air be- 
comes more ſtrong and elaſtic, by which means 
it balances the ſpring of air within us, braces 
up our blood- veſſels and nerves, and makes us 
brilk and lively. 

It is impoſſible, in a ſhort ſketch of this kind, 
to explain all the uſes and properties of the 
air: 1 ſhall therefore content myſelf with men- 
tioning a few more of the moſt remarkable. 


8 Tr According to Dr. Keill, and other aſtrono- 


mical writers, it is entirely owing to the at- 
moſphere that the heavens appear bright in the 
day- time. For, without the atmoſphere, only 
that part of the heavens would ſhine in which 


6 "= che ſun was placed; and if we could live with- 


cout air, and ſhould turn our backs towards the 
ſun, the whole heavens would appear as dark 
as in the night, and the ſtars would be .ſeen as 
clear as in the nocturnal ſky, In this caſe we 

ſhould have no twilight; but a ſudden tranſition 
from the brighteſt ſunſhine to the blackeſt 
darkneſs immediately after ſun-ſet; and from 
the blackeſt darkneſs to the brighteſt ſunſhine 5 
at ſun-riſing; which would be extremely in- 

convenient, if not blinding, to all mortals. 

But, by means of the atmoſphere, we enjoy the 
ſun's light, reflected from the ærial particles, 
for ſome time before he riſes, and aſter he ſets. 
F 075 when the ſun has deſcended below the 
horizon, 
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horizon, and conſequently is concealed from 


our fight, the atmoſphere, being higher than 


we, has his light ſtill imparted to it, and re- 


flects it to us. This light, or rather twilight, 


gradually decreaſes, till the ſun has got 18 de- 
grees below the horizon; and then all that part 
of the atmoſphere which is above us is dark. 
From the length of the twilight the Doctor has 


calculated che height of the atmoſphere (ſo far 
as it is denſe enough to reflect any light) to be 
aþout 44 miles. But it is ſeldom lenke enough 


at two miles height to bear up the clouds. The 
real height, however, of the atmoſphere cannot 


well be aſcertained: It grows gradually rarer 
and rarer, the higher it aſcends; and as it is 
impoſſible to ſet any bounds to its rarefaction, 


it ſeems equally impoſſible to fix any limits to 


its height. 


The air is rarefied, or made to fell with 
heat; and of this property wind is the neceſſary 
conſequence. © For when any part of the air is 


heated by the ſun, or otherwiſe, it will ſwell, 


and thereby affect the adjacent air; and rs : 
by various degrees of heat in different places, 
there will ariſe various winds. When the air 
is much heated, it will aſcend towards the 


upper part of the atmoſphere, and the adjacent 


air will ruſh in to ſupply its place; and there- 
fore there will be a ſtream or current of air 
from all parts towards the place where the 
heat is. And hence we ſet the reaſon why the 
air ruſhes with ſuch force into a glaſs-houſe, or 
tile-kiln, or towards any place where a EE 
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fire is made; and alſo why ſmoke is carried up 
a chimney, and why the air ruſhes in at the key- 
hole of the door, or any ſmall chink, when 
there is a fire in the room. So, 1n general, we 
may conclude, that the air will preſs towards 
that part of the world where it is moſt heated. 
Upon this principle we can eaſily account for 
the trade winds, which antly blow from 


eaſt to weſt between the tropics, and chiefly | 


about the equator. For as the ſun moves from 
eaſt to weſt, and as the air immediately under 
the fun muſt be more ſtrongly heated than that 
upon any other part of the earth's ſurface, it 
will naturally aſcend into the higher regions, 
and the adjacent air will as naturally ruſh in 
to ſupply its place; and thus a conſtant ſtream 
or current of air, that is of wind, will follow 
the ſun in his daily courſe from eaſt to welt; 
only, on the north-ſide of the equator, it will 
incline a little to the north, and on the fouth 
fide, to the ſouth. 

This general courſe of che wind about the 


equator is changed in ſeveral places, and by a 


variety of cavſes. 1. By exhalations, 2. By 
the falling of great quantities of rain, which 
condenſe the air. 3. By burning ſands, which 
rarefy it. 4. By chains of high mountains, 
which Diced its current, and alter its direc- 
tion. And 5. By the declination of the ſun 
towards the north ſide of the equator in ſum- 


mer, and towards* the ſouth fide of it in win- 


Ter. To theſe, and other cauſes of a fimilar 
nature, are Owing, I. The irregularity and un- 
certainty 


certainty of the winds in climates at a conſider- 
able diſtance from the equator, as in molt parts 
of Europe. 


Africa, and on that part of Peru in South Ame- 
rica, blow almoſt always from the weſt, 4. The 


- whirlwinds, and Irregularities which PPE at 
different times and places. 


this, in a gallon of air, is ſuffieient for one 
man during the ſpace of a minute, and not 
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2. Thoſe, pericdical winds, called 

monſoons, which in the Indian ſeas blow half a 
year one way, and the other half another. 3. 
T hoſe winds, which, on the coaſt of Guinea, 'in 


ſea and land breezes, which, in hot countries, 
blow generally from the ſea in the day time, 
and from the land in the night, but which do 
not extend above two or three leapues from the 
ſhore. And, 5. All thoſe ſtorms, hurricanes, 


All common air. is impregnated with a 
certain vivifying ſpirit or quality, which is 
neceſſary to continue the lives of annimals; and 


much longer. This ſpirit in air is diſtroyed 
by paſſing through the lungs of animals; and 
hence it is that an animal dies ſoon, after being ' 
put under a veſſel which admits no freſh air to | 

| 


come to it. 
This ſpirit is alſo! in the air which is in wa- 
ter, but requires a conſtant ſupply from the 1 
armoſphere above; for fiſh die when they are 
excluded from freſh air, as in a pond that is ' | 
cloſely frozen over. And the little eggs of 1n- | 
ſects, if ſtopped up in a glaſs, will not produce 
their young, though aſliſted by a kindlywarmth; | 
neither will the ſeeds of plants grow, though 4 
mixed 
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mixed with good earth, if they are incloſed in 
a glaſs. This enlivening quality in air is alſo 
deſtroyed by the air's paſſing through fire, par- 
ticularly charcoal fire, or the flame of ſulphur ; 
and hence it is, that ſmoky chimnies muſt be 
very unwholſome, eſpecially if the rooms they 
are in be ſmall and cloſe. Air is alſo cor- 
rupted by remaining cloſely pent up in any 
place for a conſiderable time; as in the holds 
of ſhips, in oil-ciſterns or wine cellars, and in 
deep pits or wells that have been long diſuſed 
and covered over. In all theſe the air is ſome- 
times ſo much vitiated, as to prove inſtant 
death to any animal that comes into it. The 
corruption of this vivifying ſpirit in air ſeems 
to be the real cauſe of epidemical diſeaſes, 
and ſtill more of peſtilential and contagious 
„ 5; VVV 

It is well known, that the atmoſphere is the 
common receptacle of all the exhalations and 


vapours that ariſe from different bodies; of the 


ſteam and ſmoke of things burnt or melted; 
the fogs or vapours proceeding from damp 
watery places; and of the effluvia from ſul- 
phureous, nitrous, acid, and alkaline bodies. 
In a word, whatever may be called volatile, riſes 
in the air to greater or leſs heights according to 
its ſpecific gravity, When the effluvia, which 
ariſe from acid and alkaline bodies, meet each 
other in the air, there will be a ſtrong conflict 
or fermentation between them; which will 
ſometimes be ſo great as to pruduce a fire; 
and if the effluvia be combuſtible, the fire will 

run 
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run from one part to another, juſt as the inflam- 


mable matter happens to lie. 


That this will be the couſequence of two 


ſuch ſubſtances coming in contact may be eaſil 
proved by mixing an acid and an alkaline fluid 


together, as the ſpirit of nitre and the oil of 
cloves ; upon the doing of which a ſudden fer- 


ment, with a fine flame, will ariſe; and if the 


ingredients be very pure and ſtrong, there will 


be a ſudden exploſion. 


W hoever conſiders the nature of 3 


tion, will be at no loſs to account for the dread- 
ful effects of thunder and lightning; for the 


effluvia of ſulphureous and nitrous bodies, and 


others that riſe into the atmoſphere, will fer- 
ment with each other, and take fire, ſome- 
times by the aſſiſtance of the ſun's heat, and 
very often of themſelves. 


&c. and be accompanied with a. terrible noiſe, 


or loud claps of thunder. I he heat of light- 
ning appears to be of a quite different nature 
from that of other fires; for it has been knoyn 
to melt a ſword without hurting the ſcabbard 
and money in a 


in which it was ſheathed; 


man's Pocket, without hurting the . ir | 
= el 


If the inflammable 
matter be thin and light, it will mount up in- 
to the higher regions of the air, where it will 
flaſh without making any noiſe, or doing any 
harm; but if it be thick and heavy, it will 
lie near the ſurface of the earth, where taking 
fire, it will explode with a ſurpriſing force; 
and by. its heat rarefy and drive away the air, 
kill men and cattle, ſplit trees, walls, rocks, 
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ſelf; the reaſon of which ſeems to be, that, by 
its great ſubtilty, it eafily paſſes through looſe 
or ſoft bodies, and ſpends its force chiefly upon 
the hard ones, 
Much of the fame nd wich lightning are 
thoſe exploſions, called fulminating, or fire- 
damps, which ſometimes happen in mines; 
and are occaſioned by ſulphurcous and nitrous, 


or rather oleaginous particles, riſing from the 


mine, and mixing with the air; where they 
will be ſet on fire by the lights which the 
workmen are obliged to make uſe of. Such 
air may be artificially produced in the follow- 
ing manner; Exauſt the receiver of an air- 
pump, and let the air into it through the flame 
of the oil of turpentine; then if you remove 
the cover of the receiver, and hold a candle to 
that air, it will take fire, and burn more or leſs 
intenſely, according to the cenlity of the oleagi- 
nous matter. 


When ſuch combuſtible matter, as we have 


now mentioned, kindles in the bowels of the 
earth, where there is little or no vent, it pro- 
duces earthquakes, and violent ſtorms and hur- 
ricanes of wind, when it breaks forth into the 
air. An artificial earthquake may be made 
thus: Take 20 or even 10 pounds of iron fil- 
ings, and as many of ſulphur ;' mix, work and 
\ temper the whole with a little water, ſo as to 
form a maſs of the conſiſtence of a firm paſte. 
This, being buried three or four feet under 
ground, will, in 6 or 7 hours time, have a 
| 3 effect: the earth will begin to 2 4 
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ble, crack and ſmoke, and fire and flame will 
burſt out. From this experiment we may form 
a very probable conjecture as to the cauſe of 


the eruptions of Mount Etna, Veſuvius, and : 


other volcanos, thefe being, in all likelihood, 


ſet on fire at firſt by the mixture of metalline 


and ſulphureous particles. 


N. B. Thunder and lightning, and even 
earthquakes, have of late been attempted to be. 


ſolved upon very different principles, viz. thoſe 
of electricity. 


electric matter, which pervades all nature, and 


particularly the atmoſphere and the body of the 


earth, has a conſiderable ſhare in producing, 


though it be not the ſole cauſe of, theſe terr wle 


phenomena. 


SECT. III. 
Of the TIDES. 


A Tide- is that motion of the water in the 
ſeas and rivers, by which it is found re- 
zularly to riſe and fall. The general cauſe of 
this motion of the water ſeems to have been 


firſt diſcovered by Kepler, who, in his Introduc- 
tion to the Phyſics of the Heavens, expreſſes lum- | 
The orb of the attracting power 


ſelf thus: 


of the moon extends as far as the earth, and 
draws the waters under the torrid zone, ating 
upon thoſe places where it is vertical; ; inſenſi- 

__ bly 


It is probable, indeed, that the 


192 ' THEORY OF THE TIDES. 


bly, indeed, on confined ſeas and bays, but 
ſenſibly on the ocean, whoſe beds are large, 
and whoſe waters have the liberty of reciproca- 
tion, that is, of n and falling.” And, in 
his Lunar Aſtronomy, he ſays, That the cauſe 
of the tides of the ſea appears to be the bodies 
of the ſun and moon drawing the waters of 
the ſea.” This hint being given, the immortal 
Sir Iſaac Newton improved it, and wrote fo 
fully and ſatisfactorily on the ſubject, as to 
make it in a great meaſure his own, particularly 
by explaining the reaſon why the waters riſe on 
that ſide of the earth which is fartheſt from the 
moon, as well as on that which is neareſt to her. 
The ſubſtance of what he ſays on this curious 
topic is as follows. | 
| The two great powers, that actuate all mat- 

ter, are gravity and attraction. By the former, 
all bodies tend towards the centre of the earth; 

and the caſe is no doubt the ſame in all other 
ſpheres or globes. By the latter, the ſun, the 
moon and the earth, and probably too the other 
_ planets, mutually draw or attract each other; 
but with forces, however, which gradually de- 
creaſe as the diſtances of the attracting bodies 
decreaſe, and that too in proportion to the 
ſquare of thoſe diſtances; in other words, at 
double the diſtance the power of attraction is 
four times leſs, at triple the diſtance it is nine 
times lefs, at quadruple the diſtance it is ſixteen 
times leſs, at five times the diſtance 1 it is ne Þ 
| five tumes leſs, &c. e 
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Now, as the earth is attracted 97 the ſun 
* moon, therefore all the parts of the earth 


will not gravitate towards its centre in the ſame 


manner as if thoſe parts were not affected by 
And it is evident, that, were 
the earth entirely free from ſuch actions of the 


ſuch attractions. 


ſun and moon, the ocean tending equally, on 
all ſides, towards its centre by the force of 
gravity, would maintain a perfectly ſpherical 
figure. But as the caſe is otherwiſe, the water 
of the ocean muſt needs riſe higher in thoſe 


places where the ſun and moon diminiſh its 


gravity, or where the ſun and moon have the 


greateſt attraction, ' 
The moon, however, being by much the 


neareſt of theſe two luminaries, will operate 
with the greateſt force in producing this riſe 


of the waters, or the ebbing and flowing of the 


fea; and its. influence in this reſpect mult be 


as follows; Firſt upon the hemiſphere towards 
the moon; where the middle point being near- 


eſt the moon, and therefore moſt attracted by 


her (directly contrary to its natural gravity, or 
tendency to the centre) is leſs preſſed by gra- 
vitation than any other part of the ſurface of 


that hemiſphere, and conſequently the waters 


will there be the higheſt, Secondly, upon the 
| hemiſphere that is Partheſ from the moon ; 
where the middle point being leaſt attracted by 
the moon (by reaſon of its being at the great- 
eſt diſtance from her) is left behind, while all 
the other parts, and even the centre itſelf, are 
more attracted towards her; from whence it 
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will follow, that the furface of the water at the 
middle of that hemiſphere will be higher, or 
more remote from the centre, than any other 
part of it. 

On the other hand, thoſe parts of the earth, 
where the moon appears in the horizon, or is 
go degrees diſtant from the Zenith and Nadir, 
will have the ebbs or loweſt waters. For, as 
the waters in the Zenith and Nadir riſe at the 
ſame time, the waters in the neighbourhood 
will ruſh in towards them, in order to main- 
tain the equilibrium; and to ſupply the place 
of theſe laſt, others will move the ſame way, 
and ſo on gradually, till the motion reaches to 
9o degrees diſtance, from the ſaid Zenith and 
Nadir; conſequently in thoſe place where the 
moon appears in the horizon, or which are 90 
degrees diſtant from the Zenith and Nadir, the 
waters will be the loweſt, _ 

That part of the globe, therefore, which'i is 
neareſt to the moon, and that which is fartheſt 
from her, will naturally be the higheſt in their 
reſpective hemiſpheres; the former being really 
more elevated, and the latter leſs depreſſed, by 
the moon's attraction, than the adjacent parts: 


ſo that theſe two points may now: be conceived 


as the ſummits of two oppoſite: mountains of 
water, or the whole globe may be ſuppoſed to 


be thrown into a ſpheroidical or oval figure, 


whoſe longeſt. diameter, if produced, would 
paſs through the moon, and its ſhorteſt! be 
where ſhe is in the horizon, or at go degrees 
diſtance. And as the moon ſeems. to — 
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round the earth from eaſt to weſt, the longer 


diameter of the ſpheroid, following her mo- 
tion; will occaſion the two tides of flood and the 
two. tides of ebb that happen in about 25 hours; 
for that is the time nearly, which the moon takes 
up in moving from the meridian of any place 
to the ſame meridian again.“ 

When the ſun and moon are in conjunction, 
or oppoſition, that 1s, at new or full moon, the 
attraction of both theſe bodies acting upon the 
carth in the ſame direction, or in the ſame right 
line, their force is united to elevate the waters; 
and conſequently then there will be ſpring-tides. 
When the moon is in her quadratures, her at- 
traction ads in one direction, and the ſun's in a 
quite contrary; by which means they oppoſe or 
counteract one another, the moon raiſinig the 
waters where the ſun depreſſes them, and vice 
verſa; the conſequence of which is, that chen 


there will be neap-tides. 


Though the force by which the tides are 


raiſed, 18 continually encreaſing from the time 
of the moon's quadrature to her conjunction or 


oppolition,. after which it gradually decreaſes 
till the next quadrature; yet the higheſt ſpring- 
tide is not juſt at the new or full moon, but a 
day or two after; which may be eaſily ac- 
counted for thus: conceive every tide as raiſed' 


* Na The reaſon why the moon takes up about 25 
hours i in moving from any one meridian to the ſame meri- 
dian again, is, that though in her daily courſe ſhe ſeems 
to move round the earth Froi eaſt to weſt, yet ſhe really 
oy round it t from welt to eaſt in the ſpace of a month. 
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by a double force, viz. ſome part of the force 
that raiſed the laſt tide ſtill remaining, and 
the force of a new impulſe. When both theſe 
together amount to more than the whole force 
which raiſed the laſt tide, the preſent tide muſt 
riſe higher than the preceding one did. Sup- 
poſe the remaining force to be always half the 
whole force of the laſt tide; ſuppoſe the new 
impulſe, juſt at new or full moon, to be 18, 
and the whole force, with which that tide is 
raiſed, to be 28, Let the new impulſe of the 
new tide be but 17; then 17 + 14 (that is; 
half of 28) = 31: this tide will therefore riſe 
higher than the laſt, Let the new impulſe of 
the next tide be but 16; then 16 + 15+ (that 
is, half of 31) = 312: conſequently this tide 
will riſe ſtill higher than the laſt did, though 
the force of the attraction of the two lumina- 
ries, by which the tides are raiſed, is now con- 
ſiderably diminiſhed. For the ſame reaſon the 
dcadeſt neap- -tides will fall out, not preciſely at 
the moon's quarters, but ſome time aſter, 
If the two oppoſite protuberances or ſum- 
mits of the two mountains_of water, we have 
mentioned above, were always exactly at the 
poles of the carth, there would be no riſing 
and falling of the waters by means of; the 
earth's rotation round its axis, or. no tides at 
all, becauſe at the poles the earth has no rota- 
tory motion round its axis; and in this caſe it 
would conſtantly be high water at the poles, 
and low water at the Equator. On the other 
hand, when theſe two ſummits are fartheſt TP 
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the poles, that is, upon the Equator, the rife 


and fall of the waters, by means. of the earth's 
rotation, will be the greateſt; for the two ſum- 
mits then deſcribing a great circle of the globe 
in the ſame time they uſed to deſcribe a leſſer 
circle parallel to the Equator, will conſequently 
move with greater rapidity, and being daſhed 
againſt the ſhores with greater force, will for 
that reaſon riſe the higher. 

In general, therefore, it may be laid down 
as a maxim that the nearer any place is to the 
Equator, the riſe and fall of the waters will be 
the greater; and the nearer it is to the poles, 
the riſe and fall will be the leſs. And as the 

riſe of the water is owing to the joint influence 
of the ſun and moon, it "naturally follows, that 
when theſe two luminaries are in conjunction 
or oppolition, in or near the equinoctial, as in 
March and September, the boring ⸗tides muſt 
rife higher, (the ſummits of the two mountains 
being then upon the. Equator) than when they 
are in conjunction or oppoſition in the tropics, 
as in June and December; and, for the very 
fame reaſon, the neap-tides are weaker in the 
two former months than they. are in the latter, 
| Yer, though the higheſt tides happen at the 
equinoxcs, "they do not fall exactly on the equi 
noctial days, but ſome time before the verna), 
75 and ſome time after the autumnal equinox, viz. 
in February and October; the reaſon of which 
| is, that the fun being nearer the earth in the 
winter months than he is in the ſummer ones, 
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his attractive power muſt | conſequently be 
ſtronger in the former than it is in the latter. 

It is equally certain from what has been ſaid, 
that the greater the moon's meridian altitude is 
in any place, the greater will be thoſe tides 

which happen when ſhe is above the horizon ; 
and the greater her meridian. depreſſion is, the 
greater will be thoſe tides which happen when 
ſhe. is below the horizon. Moreover, the ſum- 
mer day, and the winter night tides have a 
tendency to be the higheſt, becauſe the ſ un's ſum- 
mer altitude, and his winter depreſſion, are the 
greateſt; but this 1s more particularly the caſe 
when the moon has north declination in ſum- 
mer, and ſouth declination in winter. 

All the phœnomena, hitherto ex plained, would 
exactly take place, were the whole ſurface of 
the earth covered with water. But as it is not, 
and as the natural courſe of the tides from eaſt 
10 weſt is interrupted by large continents, and 
by an infinite number of iſlands, there conſe- 
quently mutt iſe, in many places near the 
land, a great variety of other appearances be- 
ſide thoſe, I have mentioned. Theſe appear- 
anccs, therefore, will require a particular ſolu- 

- tion; and in this we mult attend to the ſitua- 
tion of ſhores, ſtraits, ſhoals, winds, and many 
other things which help to produce them. 

For inftance ; as the ſea has no viſible paſ- 
fage between Europe. and Africa, let them be 

ſuppoſed to be one continent, extending from 
272 degrees north to 34 degrees ſouth lati tude: 
the middle between cheſe two would be in ad 
7 titude | 
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titude 19 degrees north, near Cape Blanco on 


the weſt coaſt of Africa. But it is impoſſible 


that the tide ſhould flow to the weſtward upon 
the weſtern coaſt of Africa, becauſe the conti- 
nent for above 50 degrees, both northward and 
ſouthward, bounds the Atlantic ocean on the 


_ eaſt, and prevents the direct paſſage of the tide, 


ou from the Indian or the Pacific ocean into 

therefore, if any regular tide, occaſioned by 
10 motion of the ſea, from eaſt to weſt, ſhould 
reach Cape Blanco, it muſt come either from 


the north of Europe ſouthward, or from the 
ſouth of Africa northward, to the ſaid latitude 
upon the. weſt coaſt of Africa. And this theory 


is perfectly agreeable to fact and experience; 
for it is well known, that the tide flows ſouth- 
ward along the weſt coaſt of Norway, from the 
north cape to the Naze, or entrance of the Bal- 
tic ſea, and ſo proceeds to the ſouthward along 
the eaſt coaſt of Great Britain, and in its paſ- 
ſage ſupplies all the harbours in thoſe parts, 
wth the tide one after another, the coaſt of 
Scotland having the tide firſt, as lying fartheſt 
to the northward. Thus, on the days of the 
full, or change, it 1s high water at Aberdeen 
4.5 minutes after 12; but at Tinmouth Bar, the 
fame day, not till three o'clock. From thence, 
rolling to the ſouthward, it makes hig, weter 
at the Spurn a little after 5; but not till 6 at 
Hull, by reaſon of the time required for its 
paſſage up the river; from thence paſſing over 


the Wellbank into Werne road, it makes 


high water there a little after 8, but not in the 
=. 4 pier 
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pier till 9; and it requires near an hour more 
to make high water at Yarmouth town: in the 
mean time continuing its courſe to the ſouth- 
ward, it makes high water at Harwich at half 
paſt 10, at the Nore at 12, at Graveſend at half 
paſt 1, and at London at 3 o'clock. Thus it 
appears, that the ſame tide, which produces | 
high water at Tinmouth Bar at 3 o'clock in the 
morning, does not produce high water at Lon- 
don till chree in the afternoon. _ 

While the tide, or high water, is thus old; 
ing to the ſouthward along the eaſt coaſt of 
England, it alſo flows to the ſouthward along 
the weſt coaſts of Scotland and Ireland, and a 
branch of it falls into St. George's Channel, the 
flood running up north-eaſt, as may be natu- 

rally inferred. from its being high water at 

| Waterford above three hours before it is high 
water at Dublin, or thereabouts, on that coaſt ; 
and it is hrs quarters of an hour ebb 83 
Dublin beſcte is high water at the Iſle of 


© aw out this article to too great 

a length, I ſhall content myſelf with obſerving, 
| that the tide flows to the ſouthward from the 
| coaſt of Ireland, and in its paſſage a branch of 
it falls into the Engliſh Channel between the 
Lizard and Uſhant; this progreſs of the tide 
to the ſouthward may eaſily be proved by. its 
being high water on the day of the full and 
changes at Cape Clear a little after 4 o'clock, 
and at Uſhant about 6, and at the Lizard after 
is The N and Uſhant may 9 
calle 
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called the chaps of the. Engliſh Channel, be- 

_ tween which the tide flows to the eaſtward 
along the coaſts of England and France, till it 
comes to the Goodwin or Galloper, where it 
meets the tide above mentioned, which flows. 
to - the ſouthward along the eaſtern coaſt of 
England; and the meeting of theſe two tides. 
contributes very much towards ſending a pow- 
erful tide up the river Thames to London. 
And when the natural courſe of theſe two tides 
has been interrupted by a ſudden change of the 
wind, by which means that tide was accelerated 
which had before been retarded, and that driven 
back which was before hurried in by the wind,. 
it has been known to occaſion high water twice 
in 3 or 4 hours,. which by thoſe who aid'not 
underſtand this natural cauſe, has. been looked 
upon as a prodigy. 

If it ſhould be ſaid, that this courſe of the: 
tides eaſt, or eaſt- north caſt, up the channel, is 
inconſiſtent with the theory which ſuppoſes: 
them to- move from eaſt. to weſt, the anſwer 1s. 
obvious. Fhough in the main ocean, where the 
tides meet with no obſt;uttion, they regularly 
follow the influence of the ſun and moon in. 
moving from eaſt to weſt, yet in: fivers, chan- 
"nels, and even in narrow ſeas, they ſometimes: 
move towards the north, the ſouth, or even to- 


wards the eaſt, according as the waters in che <A 


| neighbourhoud are higher or. lower. 
This will be eafily underſtood by any one, 
who 1 is ſufficiently acquainted with ee 


5. N 
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to know, that water, if not counteracted by ſome 
1 Power. A endeavours to come to a 
eve 1 

There are no tides in lakes, becauſe they are 
generally ſo ſmall, that when the moon is ver- 
tical ſhe attracts, every part of them alike, and 
as all the water is thus rendered equally light, 
no part of it can riſe higher than another. To 


the ſame cauſe it is ſuppoſed to be owing, that 
the Mediterranean and Baltic ſeas have no tides, 
at leaſt no very perceptible ones; though a 


different reaſon is ſometimes aſſigned for this 
phœnomenon, and that is, that the inlets, by 


which theſe ſeas communicate with the ocean, 
are ſo ſmall, as not to be capable, in the ſpace 


of a few hours, to receive or diſcharge a ſuffi- 
cient quantity of water to raiſe or ſink their 


ſurfaces conſiderably. The time of high wa- 


ter, in any place, happens about the ſame hour 


after a period of 15 days nearly, which is the 


interval between one ſpring tide and another; 


and during that period the time of high wa- 
ter happens every day later by about 48 mi- 


nutes. 5 | 
We ſhall conclude. this account of the 1 


5 with a few words concerning the ſaltneſs and 


de pth of. the ſea. Dr. Halley. has aſſigned the 


1 A probable cauſe” of its ſaltneſs. He ſays, 
that all the lakes in the world, properly ſa 
called, are found to be ſalt; z ſome more, ſome 

leſs than the ocean, which in the preſent caſe 
may alſo be conſidered a5 4 lake; ſince by that 


term 


— 
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term is meant nothing more than ſuch ſtand- 
Ing waters as perpetually receive rivers fun- 


ning into them, and have no exit or evacuation, 
but what is exhaled by heat. And having 


given us a hiſt of the moſt remarkable lakes, 
he ſu. poſes, that as all thoſe lakes receive 
Tivers, and none of them have any diſcharge 


but by exhalation, fo it will be neceſſary, thas 


their waters riſe till ſuch time as their ſurfaces 
are ſufficiently extended to make them exhale 


in vapour as much water as is poured in by 


the rivers. But the vapours thus cxhaled are 
perfectly freſh; ſo that the ſalinc particles, that 


are brought in by the rivers, remain behind, 
while the freſh ones only evaporate ; and hence 


it is evident, that the ſalt in the lakes will be 
continually augmented, and the water grow 


falter and ſalter. But in lakes where the water 
runs off as faſt as the freſh water rivers pour in, 


the ſaline particles can never be accumulated to 
any conſiderable degree. Now if this be the 
true cauſe of the falineſs of lakes, it is not im- 
Probable that it may likewiſe be the reaſon of 
the ſaltneſs of the ſea. 


That exhalations from ſea water are perſcctly 


freſh, is proved by a variety of experiments; 
15 eonſequently all rain, hail, and ſnow is freth, 
and fo muſt the rivers be that originate from 1 
or are ſupplied by them. Rain water, juſt fallen, 
is ſuppoſed to be the pureſt and lighteſt of al! 
waters with regard to carthy particles ; and as 


it is reckoned to be of the ſame kind wherever 
8 it 
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* Now it is well known, that there is no land, 
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it falls, philoſophers have choſen it to be the 
meaſure, with which the weight of all other 


bodies is beſt compared. After all, there is 


no water perfectly pure; for even this rain 
water abounds with the, eggs of many very 
ſmall animals, which, floating in the atmo- 
ſphere, are brought by the rain to the earth. 
The water of ſprings and rivers is generally 


impregnated with the particles of earths, ſalts, 
ſulphurs, minerals, &c. which the water is 


ſtrained through, or runs over; and 1 is, for that | 
reaſon, ſomewhat heavier - than rain water, 


though not ſo heavy as lea water, on account of 


the quantity of {alt with which the latter is im- 
pregnated. 

The depth of water in the an is various. 
In many places its bottom may be found by a 
piece of lead tied to the end of a long line, 


and even the nature of its bottom aſcertained 


by filing the lower end of the lead with tal- 
low, by which means it will bring up, ſticking 
to it, ſome of the looſe particles from the bor 5 


tom of the ſea, and thereby ſhew the nature 


of that bottom, whether it be ſand, gravel, ſhells, 
mud, &e. And though in many places no 
bottom can be found by ſounding, or letting 
down the lead, it muſt not thence be inferred 
that the ſea has. no bottom. It has been con- 


a jectured, with great probability, that the de pths 


of the ſea, and the heights. of the land 7 | 
the ſurface of the ſea, are not very different, 


Or 
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or ſummit of a mountain, more than three ot 
four miles in perpendicular height above the 
level of the ſea; therefore it may be ſuppoſed, 
that the ſea is not much more than three. or 
four miles deep in any part; and could an 
exact repreſentation be given 'of the depths of 
the ſea in different. places, it would probably 
appear, that it has much the ſame irregularity 
in its bottom, as the land has. in its ſurface. 
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SECT. IV 


A SHORT Sreranc of CHRONOLOGY. 


\HRONOLOGY, or the doctrine of time, 
is intimately connected with the uſe of the 
globes, inaſmuch as many of the problems re- 
quire a perſon to 'be thoroughly acquainted 
with the nature of years, months, and days; 
and alſo as both the Julian and Gregorian ca- 
lendars, or (as they are commonly called) the 
Old and New Stile, are inſcribed upon the Ho- 
rizons of many globes, and therefore ought to 
be explained in all books that treat ol their 
uſc. 

Time is divided into days, hours, nike, 
months, and years. Days are either natural 
or artificial. A natural day is the time that 
paſſes while the ſun goes from any meridian 
till he returns to it again; or, to ſpeak more 
properly, while the earth revolves round its 
axis, An artificial day 1s the time between the 
ſun's riſing and ſetting; to which is oppoſed 
the night, that is, the time the ſun Is hid un- 
der the Horizon. The natural day is divided 
into 24 hours, each hour into 60 minutes, each 
minute into 60 ſeconds, each ſecond into 60 
thirds, &c. The artificial days are always un- 
equal to all the inhabitants that are not under 
the Equator, except when the ſun is in the 


equinoctial points Y and , which happens 


about the aſt of March, and the 22d of Sep- 
tember ; 
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tember ; at thoſe times the ſun riſes and ſets At 

ſix, to all the inhabitants of the earth. 
All nations do not begin their day and 
reckon their hours alike. In Great Britain, 
France, and Spain, and in moſt other countries 
1n Europe, the day is reckoned to begin at 
midnight, from whence is counted 12 hours 
till noon, then 12 hours more till next mid- 
night, which makes a natural day. Yet, even 
in thoſe countries, the aſtronomers commonly 
begin their day at noon, and ſo reckon 24 
hours till next noon, and not twice twelve, 
according to the vulgar computation. The 
Baby lonians began their day at ſun-riſing, and 
reckoned 24 hours till he roſe again. This 
way of computation we call the Babyloniſh 
hours. In ſeveral parts of Germany, they 
count their hours from fun-ſetting, calling the 
firſt hour after the lun has ſet, the firſt hour, 
&c. till he ſets the next day, which they cal! 
the 24th hour. Theſe are commonly called #] 
the Itauan hours. According to both theſe || 
Ways: of computation, their hours are either a 
little greater or leſs than the 2 part of a na- 
tural day, in proportion as the ſun riſes or ſets 
ſooner or later in the ſucceeding days. They 
have alſo this inconvenience, that their wid 
day and mid-night happen on different hours, 
according to the ſeaſons of the year. The 
Jews and Romans formerly divided the arti- 
ficial days and nights, each into 12 equal parts: 
theſe are termed the Jewiſh hours, and are df 
different lengths according to the ſeaſons % 
ce 
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the year; a Jewiſh day- hour in ſummer being 
longer than one in winter, and night-hour 
ſhorter. This method of computing time is 
now in uſe among the Turks, and the hours 
are ſtiled the firſt, ſecond, third, &c. hour of 
the day or night; ſo chat mid-day always falls 
on the ſixth hour of the day 
Is bere is nothing in nature that ſuggeſts the 
ddea of dividing time into weeks; ſo that a week 
| Ffeems to be merely a civil or rather a religious 
[| inſtitution, as among all nations, that have any 
notion of religion, one day in ſeven is ſet apart 
for public worſhip., For this purpoſe Chriſti- 
ans obſerve. Sunday, or the firſt day of the week; 
the Jews obſerved Saturday, or the-ſeventh day 
of the week; and the Turks perform their re- 
ligious ceremonies on Friday. 
'A month is properly that ſpace of time 
which. is meaſured by the moon in her courſe 
round the earth. A lunar month is either pe- 
riodical or ſynodical. A. periodical month is 
the time which the moon takes up in perform- 
ing her courſe from one point in the ecliptic 
till ſhe returns to it again, which is 27 days, 7 
hours, 43 minutes, 4 45 3. and a. ſynodical 
| month, or (as it is ſometimes called) a luna: 
tion, is the time betwixt one new moon and 
the next new moon, which is 29 days, 1 z. houre, 
4 2 53.1. Therefore, though in the ſpace of a 
| year the moon performs 13 revolutions round the 
| earth, or completes 13 periodical months, and 
10 days over; yet there are but twelve lunations, 
or ſynodical moutbe and eleven days over, in. a 
* a year. 
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year, There is a third kind of month, dif- | 
ferent from both the former: it is called the 14 


civil month, and conſiſts of a certain number 


of days, either more or fewer, according to the 
laws and cuſtoms of the country where ſuch 1 
months are obſerved, *** 
The completeſt period of time is a year, in 4 
which all the ſeaſons return in ſucceſſion, and A 
begin a new. A year is either aſtronomical or oo 
civil. An aſtronomical year again 1s either 14 
ſiderial or tropical. The ſiderial year is the i 
ſpace of time that paſſes while the ſun goes 
from any fixed ſtar to the ſame again. It con- " 
liſts of 365 days, 6 hours, 9* 14. The tropical 44 
year is the ſpace of time that paſſes while tage 
ſun goes from either tropic, or from any point 
of the ecliptic, to the ſame again. This is 
ſomewhat ſhort of the ſiderial year, becauſe #} 
every point of the ecliptic goes backwards 1 
about 50 feconds of a degree in a year, (owing 
to what is uſually called the preceſſion of te. 
equinoxes) thereby meeting the ſun, as it were; 4 
which makes the fun return to the ſame point“ 
of the ecliptic, about 20 minutes of time be- ; 
fore he arrives at the ſame fixed ſtar from 
which he ſet out the preceding year. The tro- f 


pical year, therefore, is ſhorter than the ſideriall 
year, and conſiſts of 365 days, 5 hours, 48 57 if 
The civil year is, the ſame with the political, , 


and is that which is eſtabliſhed by the laws o 
any particular country. 5 1 YN 
Days, months, and years, however, were all 


of them originally very imperfect, as reſulting 
| | from 
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from very groſs obſervations; and indeed aſtro- 
nomy, in its infant ſtate, afforded no better 


means of computation. Nay, the year, as 


inſtituted by Romulus, the founder of Rome, 
conſiſted but of ten months, beginning with 
the month of March; but as this was ſhort of 
the ſun's period by two months, theſe were 


afterwards added by his ſucceſſor, Numa Pom- 
pilius, and were called January and February. 


By theſe means the Roman year conſiſted of 
12 months. But the months of this year be- 


ing lunations, or lunar ſynodical months, of 


297 days each, this civil lunar year conſiſted 
but of 354 days; but as the fun, in revolving. 
once through the ecliptic, was found, in pro- 

ceſs of time, to take up 365 days, or 11 days 
more than the lunar year, theſe were added to 
it by the emperor Julius Cæſar, and on that 
account it was called the Julian year. The 11 
days added, to render the lunar equal to the 
ſolar year, the Greeks called E pagomence, and 
hence their modern name epat7s. 

But the year thus conftituted by Julius Cæſar, 


of 365 days, was obſerved by the aftronomers 
of that age, to be about ſix hours ſhorter than 


the time the ſun took -up in running through 


the ecliptic. The emperor, therefore, ordered, | 


| that every fourth year ſhould confiſt of 366 


days, in order that the ſegſons of the year 
might be always fixed to the ſame parts of the 
calendar, and the feaſts and faſts be thereby 


rendered certain and invariable, This he did 
28 Pontifex Maximus, or High Prieſt in the 


Roman 


SYSTEM OF CHRONOLOGY, 211 
Roman hierarchy. This odd day was in every 
fourth year added to the 24th of February. 
And, according to the Roman way of reckon- 
ing, was the Dies ſextus ante kalendas Martii, 
or the ſixth day beſore the firſt of March; ſo 
that there being then ig /ex/us dies, or two ſixth 
days, gave occaſion for that year to be called 
Annus Biſſextilis, or Biſſextile year, which we 
now commonly call Leap- year. 

In order to know whether any particular 
year be Leap year or not, divide it by 4, and 


the remainder, if there be any, ſhews how 


many years it is ſince Leap-year; and, if there 
be none, then it is Leap-ycar. Or you may 
omit the hundreds and thouſands, 


reſult will be the ſame. Example: Divide 
1792 by 4, the remainder is o; or divide only 
92 by 4, the remainder is likewiſe o; conſe- 
8 1792 is Leap-year. Divide 1793 by 
4, the remainder 1s 1 


is the firſt year after Leap-year. 
Six hours, however, were A found 
to be too much by 11 minutes, 3 ſeconds, for 


ſo much does the ſolar or tropical year want 


of 365 days, 6 hours. By the addition, there- 
fore, of ſix whole hours, the ſun each year 


and di- 
vide only the units and tens by 4, and the 


; or divide only 93 by 4, 
the remainder is likewiſe 1; conſequently 1793 


began his courſe, or entered the firſt ſign of 
the eclipitic 11* 3** before the preceding year 
was ended. This preceſſion of the ſun, as it 


may be called, or, as it is uſually termed, of 


the equinoxes, amounts to one whole day in 


31 
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131 years. From Julius Cæſar to the Council 
of Nice, A. D. 325, was about 375 years. At 


that time the vernal equinox fell upon the 21ſt 


of March, and conſequently every 131 years 
after, the equinox muſt anticipate one whole 


day; therefore the ſeaſons of the year, and 
feſtivals of the church, muſt be rendered 


moveable, and in time go retrograde through 


the whole calendar. This ſoon alarmed the 


fathers of the primitive church, whoſe know- 
ledge, or rather whoſe ignorance, of aſtro- 


nomy never ſuffered them to ſuſpect any ſuch 
thing: and as Eaſter (the principal feaſt) had 
been fixed to the Sunday which was. the firſt 


after the new moon that happened next after 
the 21ſt of March, or vernal equinox, they 
ſaw with concern the unſtable; condition of 
their rubric; and in the time of Pope Gregory 


XIII. this grievance had grown to fo great a 


height, that the faid equinox, and Eaſter of 


courſe, had anticipated the time to which the 


fathers of the Nicene council ſuppoſed they had 
fixed it, no leſs than 10 days. 


This Pope, therefore, convened a council of 
the beſt aſtronomers of that age, and after a 
minute examination. of the matter, it was or- 
dained, that ten days ſhould be taken from the 


month of October in 1582, by reckoning the 
Sth day as the 15th. And to prevent the re- 
greſs of the equinoxes for the future, and con- 


ſequently any irregularity in the calendar, it 


was further ordained;. that every hundredth 


year, . which in: the Julian account was a Leap- 
year, 
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year, ſhould in this be only a common year, 
and conſiſt but of 365 days; but as that was 
too much, every four hundreth year was to 
remain a Leap-year or Biſſextile. This re- 


formation of the calendar is called the Grego- 


rian account, or New Stile; and according to 


this ſtile was the calendar rectified in England, 
in 1752, by throwing out 11 days in the month 


of September, as from the Council of Nice to 


that year 1427 years had elapſed ; and, beſides, 


the beginning of the civil year was fixed to the 
firſt day of January. 
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